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1. STANDARD ... 2. STEP-TAPER .. . 3. PIPE STEP-TAPER 


4. COMPOSITE ... 5. GOW CAISSONS 


Raymond installs every type of pile: cast-in-place concrete, pre- 
cast concrete, steel pipe, wood and H-beam. Raymond operations 







include underpinning; borings and soil investigations; waterfront 






construction and harbor and 






river improvements; also 


cement mortar lining of pipes vs 
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Raymond Gow caissons are efficient and economical for 
supporting heavy concentrated loads under certain soil 
conditions. The Gow method consists of hand or ma- 
chine excavation carried on inside of tel scoping steel 
evlinders. Where the caisson rests on hard ground. a bell 
is usually formed at the bottom to distribute the load 
over a large area. Where the caisson rests on rock, the 

bell is usually omitted. After excavation is completed, th 
the steel cy linders are removed as the conercte is poured. 

G: 

Because heavy equipment is not required and the steel .. 


cylinders are re-usable, Gow Caissons are economical in 






most soils. Your inquiry is cordially invited. 






CONCRETE PILE CoO. 


+ 

°, 

\e 
a | aynond 140 CEDAR ST., NEW YORK 6, N. Y. 


BRANCH OFFICES: Boston, Syracuse, Philadelphia, Baltimore 
Washington, Pittsburgh, Atlanta, Miami, Houston, Kansas City, St 
Louis, Cleveland, Chicago, Detroit, Salt Lake City, Portland, San 


Francisco, Oakland, Los Angeles and principal cities in Latin America 
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HIS OUTFIT IS JUST FINISHING A DESERT PROJECT WHERE 
THE TEMPERATURE REACHED 110° NEXT WEEK HE MOVES TO 
A ROCKY MOUNTAIN PASS - HIGHEST ELEVATION, 10,057 FEET. 
THAT'S WHY HE USES GARDNER-DENVER PORTABLES. 






THEY KEEP WORKING ANYWHERE. 
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7 ma- Gardner-Denver Portable Compressors are 
vw stcel available in sizes from 105 to 500 cu. ft. 
_ actual capacity. 
a bell 
ic load 
k. the Ask the men who go after the big jobs— _—_water-jacketed cylinders eliminate cold, unlubri- 
leted, ° ° . ° 
P - the tough jobs! They’ll tell you that two-stage cated starts—require no “cooling off” periods 
moured, 

Gardner-Denver Portable Compressors assure even in torrid desert heat. For better compressor 
» steel , , ‘ : 
: 1 full capacity air at any altitude—under all performance — all the time — choose Gardner- 
ical m 


weather and temperature conditions. Completely Denver! 


GARDNER-DENVER SINCE 1859 


Gardner-Denver Company. Quincy, I!'inois 
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In Canada: Gardner-Denver (Canada) Ltd., Toronto, Ontario 
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The 185-foot boom hoist is driven by a 200-hp General Electric induction motor. 
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G-E Equipment Operates Around 
the Clock to Meet Schedule 


To maintain their rigorous work schedule at the 
Bureau of Reclamation’s Missouri-Basin Kortes 
Dam project (Kortes, Wyoming), Morrison-Knud- 
sen Co., contractors, must keep on the job 24 hours 

day. Thanks to modern machinery electrified by 
General Electric, work proceeds at this accelerated 
pace without the periodic shutdowns usually ex- 
pected in this kind of job. 

When you electrify with G-E motors and control 
supplied from G-E power distribution systems, you 
get safer, faster, more efficient operation. You'll 
also have the added advantage of engineering assist- 
ance in application, installation, and service —re- 
gardless of job location. Apparatus Dept., General 
Electric Co., Schenectady §, N. Y. 


wy 4 
¥ 

Whether you buy or build construction equipment, your 

G-E representative can show you how to do a better job— 

at lower cost—by complete electrification. Write him now, 

and he'll call on you at your convenience. 


| 
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Cities Grow, Too... 


Like a growing boy, most cities today 
are “busting out at the seams” 


AKE a look at your city! Industry needs room 
7G grow. Residential areas are swollen with 
new population. Yesterday's roads don’t fit 
today’s traffic and transport problems. 

The old town needs a new suit of cloches— 
up-to-date maps to provide city planners with 
up-to-the-minute information. But the costs of 
collecting new map facts by conventional 
methods are high. No city can afford to wait 
years for maps needed now. 

Aero Service and its highly skilled engineers 
can meet your mapping needs with speed, 
accuracy, and economy. Our aerial mapping 
methods deliver reliable topographic maps ina 
matter of months—nor years—at less than half 
the cost of ground surveys. Your city planning 
can move ahead swiftly—at the lowest pos- 
sible cost to the taxpayer. 

Whatever your map needs—for new industrial 
plans, traffic control, or overall redevelopment 
—Aegro’s 31 years’ photogrammetric experi- 
ence will provide your city with maps that 
meet every demand of engineering accuracy. 
Write Aero Service today. 





SERVICE CORPORATION 
236 & COURTLAND ST, PHILA. 20, PA. 










Oldest Flying Corporation in the World {= 
-———— 












AERO MAPS THE FUTURE 
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TOPOGRAPHIC MAPS ¢ PLANIMETRIC MAPS ¢ PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS « RELIEF MODELS * COLOR PHOTOGRAPHY 
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The New INTERN 


INTERNATIONAL 
HARVESTER 


Positive all-weather starting on 
gasoline, with quick change-over to full 
diesel operation, all from the sect. 


Self load and run with scropers of 
17-yard capacity—and shift geors 
on-the-go with the rolling load. 


AL TD-24 


Seperate reverse lever for quick 
change of direction. The tractor moves 
in the direction the lever is moved 


Cut waste shifting time out of work 
cycles; provide the best speed for every 
operction, 8 speeds in each direction! 


INTERNATIONAL 












“The TD-24’s work right 
along on slopes so steep we 
have to cut them down before 
other tractors can climb them even 
without loads,” says Bob Rardin of 
Rardin Brothers, Akron, Ohio. ““They are 
fast tractors, easy to shift and have plenty 
of power. This combination really moves dirt.” 
His TD-24 was equipped with a bulldozer. 

“It will out-buck any tractor I’ve ever run,” 
says Harold Wooley’s operator, Drain, Oregon, 
“and sure push dirt up hill—and climb steep 
grades.” His TD-24 works regularly on 30% to 
50% grades, building mountain roads. 

“I wouldn’t have anything else,”’ says another 


Oregon operator. He works for V. R. Russell & 





















speed ch up or down 
one speed, or stop, without declutching. 
Planet Power drive does it! 
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Work on grades up to 100%. its 
power, ground contact, balance and lvu- 
brication are right for licking any grade 
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HE’ D-24 CAN DO FOR . a 





Planet Power steering puts turns 
with power on both tracks, feathered 
turns and pivot turns at your fingertips. 





Handle heaviest loads on gradual 
turns as easily as straightaway because 
both tracks are powered in the turn! 


L|INDUSTRIAL COWE 








Sons of Valsetz. “It’s sure fine on bulldozing; 
best dirt mover I ever got hold of.” 

That’s the way owners and operators talk about 
the International TD-24 Crawler. It has earned 
their praise, for it does everything any other 
big tractor can do, plus many things that NO 
other tractor can do. The TD-24’s versatility 
makes it the most useful and profitable earth- 
mover in any equipment line-up. 

Visit your International Industrial Power Dis- 
tributor for a demonstration. Then ask yourself 
how long you can get along without this big red 
worker and the extra earnings it will produce. 


INTERNATIONAL HARVESTER COMPANY 
Chicago 


Torque Control feature of fuel injec 
tion pump increases engine torque when 


needed to overcome overloads 





Push or pull through tough going. 
The engine delivers extra “power” when 
its r.p.m. is pulled down by load. 
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MORETRENCH CORPORATION 


Tampa 9, Flornda Houston 8 Texas New Jersey 


4900 S$ Austen Ave r7 Rockaway 


Chicago 18 limos 
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PAY LOADS 


THAT PAY OFF 


Qorcx. big, constant loads... 


they spell SPEED, VOLUME, PRO- 
DUCTION. And it’s the tractor that 
plays the biggest part in the pay-off. 
You get the very tops in results when 
you sign up the power, capacity and 
dependability that “Caterpillar” Diesel 
Tractors offer—the kind you see work- 
ing on the state highway construction 
project pictured above. * 

Says Contractor O. D. Cowart: 
“From my experience, ‘Caterpillar’ 
Diesel Tractors are unbeatable. Their 
ability to take punishment with a 
minimum of repairs makes them the 
leader in the construction field.” 

That’s putting it broadly. It’s 
sustained slugging power that counts. 
Like the prize fighter who can stay 
on his feet round after round, it’s the 
tractor which day after day can “take 


New Mexico, near Silver City 
loading a 





“Caterpillar” D8 Tractors push-and-pull- 


“Caterpillar” No. 80 Scraper with 11% yards of tough rock in a 


trifle over a minute—thanks to matched equipment and 130 honest drawbar 
horsepower. On 800-ft. one-way hauls the hauling team averaged 8 trips 


and 90 pay yards an hour. Total excavation (5.6 miles) 130,000 yards 
60% rock. Two other “Caterpillar” Diesel Tractors, with Scrapers and Bull- 
dozers, were also used on this work. 


it and give it” that’s the real profit 
maker in the long run. “Caterpillar” 
Diesel Tractors are made of that kind 
of stuff. They’re tough! They don’t 


need “long counts” (down time). 


They’re quick on the comeback 

should a new part or a fix-up be in 
there’s efficient and quick- 
dealer service standing by. 


order, 
acting 


about 


“Caterpillar” leaves nothing undone 
toward building and keeping — 60- 
second minutes, 60-minute hours, 24- 
hour days of fighting performance 
into every unit that bears its name. 
Ask your “Caterpillar” dealer for the 
proof —in mechanical evidence, in 
user experiences, in demonstrations. 
CATERPILLAR TRACTOR CO., PEORIA, ILL. 


CATERPILLAR 


REG. U.S. PAT. OFF 


DIESEL 


ENGINES - TRACTORS 
MOTOR GRADERS 
EARTHMOVING EQUIPMENT 





Without bursting strength—or, for that matter—without all of the strength factors 
listed opposite—no pipe laid 100 years ago in city streets would be in service today. 
But, in spite of the evolution of traffic from horse-drawn vehicles to heavy 

trucks and buses—and today’s vast complexity of subway and underground utility 
services—cast iron gas and water mains, laid over a century ago, are serving 

in the streets of more than 30 cities in the United States and Canada. 

Such service records prove that cast iron pipe 

combines all the strength factors of long life with ample margins of safety. 


No pipe that is provably deficient in any of these strength factors should 


ever be laid in city streets. Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


CAST TRON PIPE 
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Strength factors of Long Life | 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


BURSTING STRENGTH In full length bursting tests standard 6-inch cast 


iron pipe withstands more than 2500 lbs. per 
square inch internal hydrostatic pressure, which 
proves ample ability to resist water-hammer or 
unusual working pressures. \ 


The toughness of cast iron pipe which enables it 
SHOCK STRENGTH to withstand impact and traffic shocks, as well as 
the hazards in handling, is demonstrated by the 
Impact Test. While under hydrostatic pressure 
and the heavy blows from a 50 pound hammer, 
standard 6-inch cast iron pipe does not crack until 


the hammer is dropped 6 times on the same spot 
from progressively increased heights of 6 inches. 








CRUSHING STRENGTH 


“? 


BEAM 


The ability of cast iron pipe to withstand external 
loads imposed by heavy fill and unusual traffic 
loads is proved by the Ring Compression Test. 
Standard 6-inch cast iron pipe withstands a crush- 
ing weight of more than 14,000 lbs. per foot. 





When cast iron pipe is subjected to beam stress 
caused by soil settlement, or disturbance of soil 
by other utilities, or resting on an obstruction, 
tests prove that standard 6-inch cast iron pipe in 
10-foot span sustains a load of 15,000 lbs. 


PY case QJimon 





SERVES FOR CENTURIES 
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Deliver twice the volume 
of the Arkansas River 


‘»y Bw 
; gree gallons a minute can be delivered by 


one Economy Axial Flow pump! 

That's double the mean discharge of the Arkansas 
River at La Junta, Colo. 

For any high capacity, low head application, 
these pumps are ideal. Operating at high speeds 
they are light in weight and low in cost. 


Installation is simple and inexpensive. No dry well 
is needed. Just drop pump into channel or wet 
well and connect Dresser coupling at discharge. 
_ It is not even necessary to ae age piping. 


circulation. A special Heavy 
wis built to allow removal of 
disturbing piping. 


 * Economy Axial Flow: Pumps are made with either 

oll or grease lubricated bearings, water lubri- 
ated rubber bearings and open or enclosed 
fts.. Capacities range from 1,000 G.P.M. to 

200,000 G.P.M. at heads up to 75 ft. 

Be For complete details, write Dept... BK-5......... for 

; No. G-845. 

Peete: Axial and Mixed Flow Pumps for all 


_ ‘applications 
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Revolutionizes Black Top Salvage Jobs 


HOW IT WORKS...WHAT IT DOES 


a Black top is scarified by motor grader pulling 


Grid Roller. 


2 Scarified black top is pulverized to a maxi- 
* mum of small “fines” by Grid Roller. 


3. 
4. 


Pulverized black top is windrowed—road bed 
cleaned by motor grader—compacted by Grid 
Roller. 


Windrow is spread and oil applied, material 
mixed and relaid and then compacted by Grid 
Roller. Now ready for seal coat. 


SAVES UP TO 50% IN TIME...RECLAIMS MATERIAL 


- nite A —--oo Oo 


oes ns - 
5 er ta 
> » . . 


Saving in oil of $343 per mile on a bituminous salvage job. 
Hyster Grid Roller pulled by a “Caterpillar” D4 tractor. 
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2 
3 


In ONE day ONE man with motor grader 


* and Grid Roller can —— and prepare 


ONE MILE of black top roa 
Grid Roller produces greater abundance of 


for oiling. 


*" FINE MATERIAL. 


Oil usage reduced up to % of a gallon per 


* cubic yard—on one county road job a savings 


4. 


Seld exclusively by your “CATERPILLAR” DEALER. 
CONSULT HIM FOR FACTS, FIGURES, LITERATURE. 


of $343 per mile in oil was effected. 

Grid Roller salvages all types of black top 
material. NO NEED TO HAUL AWAY 
OLD MATERIAL. 


HYSTER*® COMPANY 


2999 N. E. CLACKAMAS, PORTLAND 8, OREGON 
1899 NORTH ADAMS ST.. PEORIA 1, ILLINOIS 



































Here’s the black-on-white steel tape that you 
might say is built with “hob nails”. The name is 
WYTEFACE* “A”. 

It is made for a tough, rough-and-tumble, 
outdoor life. It is designed for dragging and for 
















WYTEFACE ‘A’ IS THE EASIECT 
TAPE TO READ~ AND HAS 
ITS OWN PROTECnVE AKMOR 











other forms of degradation which an engineer’s 
tape must endure. 

The explanation is: 

As a permanent and integral part of a basically 
strong steel tape which bears a lasting white back- 
ground, Keuffel & Esser have formed upstanding 
black steel numerals, graduations and edges. These 
are actually part of the steel itself, and they act as 
bumper guards to take the brunt of the beating 
and soiling that am outdoor tape has to take. These 
numerals, graduations and edges are raised like 
type, and thus protect the white background from 
abrasive wear and chipping. 

The white background is bonded to the steel— 
will not crack, flake or peel. 

WYTEFACE “A”, in short, has lasting legi- 
bility because it shields itself against a life of scuffs 
and scrapes. (It comes on various types of reels.) 


*Trade Mark 
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You wouldn’t try to be Rachmaninoff without 
a piano, or a Kreisler without a fiddle. Well, who 
would want to be a draftsman without a K&E 


PARAGONT DRAFTING MACHINE? 


This miracle machine makes you a veritable 
orchestra leader at your drawing board. It com- 
bines T-squares, triangles, protractors and scales, 
all in one unit, controlled entirely by one hand. 


You can move a rule all over the board, and 
the rule stays parallel to its original position. You 
can draw all lines to exact length. The lightest 
touch rotates the scales to any angle desired. 





Permanent accuracy is assured, because the 
open center arm construction makes it practically 
impossible to disturb the factory-set band tension. 


{Trade Mark @ 
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AND |! CAN REMEMBER 
WHEN | THOUGHT ERASING 
WAS DRuUDGERY~ LIKE 


Discuwasuinea! 








This KKE MOTORASER* makes old-fash- 
ioned hand erasing look horse and buggy. It reduces 
your erasing time to seconds. 


Since it depends on 
speed rather than pres- 
sure, the MOTORASER 
does not wear holes in pa- 
per. It’s as accurate as a 
pencil point, yet will clean 
large areas in a jiffy. 





It’s handy in the 
hand—a 3 inch palm full 
with a finger-tip switch—only 6 oz. Uses AC juice 
—60 cycle 110 volt AC—or DC with an inexpen- 
sive adapter. A sturdy little feller, too. 


*Trade Mark 


For further information 


about any of the above / J 
products, ask a K&E 


Distributor or any 


K&E Branch, or write on 
to Keuffel & Esser in Crees: 
Co.,Hoboken, N.J. | 225" veo nae iM 
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@ Gristede Bros. Inc. have 140 stores in and around 
New York City. Each store carries 5,000 items, twice 
as many as average food stores. Assemble and dis- 
tribute that many items, provide special storage con- 
ditions of temperature and moisture . . . load and 


unload ... handle and convey... stack and unstack 
—and you need a lot more than just four walls 


and a roof! Gristede’s new warehouse— 355,000 


GRISTEDE BROS. INC.: Warehouse and Offices 


Bronxdale near Tremont Ave., Bronx, N.Y.C. 
Architect: OFFICE OF DAVID LEVY, New York 
Contractor: 

CARISTO CONSTRUCTION CORP., Brooklyn, N.Y 
Ready-Mix Lone Star Concrete: 
METROPOLITAN SAND & GRAVEL CORP., New York 





sq. ft. floor area, all heavy-duty concrete construc- 
tion—is tailor-made to meet these multiple problems. 
Specialized know-how in design and construction, 
including concreting throughout with Lone Star 
Cement, 26,000 bbls., invests this new warehouse 
with the same “Quality and Service” attributes which 
have distinguished Gristede operations for the past 
59 years. 


LONE STAR 
AIR ENTRAINING 








LONE STAR CEMENT CORPORATION 


Offices: ALBANY + BETHLEHEM, PA. + BIRMINGHAM « BOSTON « CHICAGO « DALLAS « HOUSTON « INDIANAPOLIS «JACKSON, MISS 
KANSAS CITY, MO. « NEW ORLEANS « NEW YORK e NORFOLK « PHILADELPHIA + ST. LOUIS «WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 15 MODERN MILLS, 27,500,000 BARRELS ANNUAL CAPACITY 
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Lithographed on stone by James E. Allen U. _ 


Cast iron pipe is tough, husky, but not exactly hand- 
some. What it lacks in eye appeal it makes up for in 
dependable quality. To see that our product's repu- 

tation for quality is lived up to—and to strive for still 
higher quality—this Company has made substantial 
investments in facilities for quality control and for research and development. 
The recently completed Research Laboratory and Developmental Foundry at 
Burlington is an important contribution to a long-range program of process 
and product development. United States Pipe and Foundry Company, General 


Offices: Burlington, N. J. Plants and Sales Offices Throughout U. S. A. 
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| AT MOUTH of San 
| Diego River, recrea- 
tional potentialities of 
Mission Bay are in 
process of being real- 
ized. Bayreceivessilt 
deposited by river in 
flood. Improvement 
project, indicated by 
white lines, includes 
flood-control channel 
for river to keep silt 
out of bay, and sepa- 
rate harbor entrance 
from Pacific Ocean, 
as well as dredging 
of bay area and 
building of bridges 
and recreational fa- 
cilities. 
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San Diego Plans $26,000,000 Playground 


Mission Bay Area to Be Dredged and Transformed Into Multi-Million-Dollar 


=e 
—_ a 


SAILBOAT COURSES 


Tourist Attraction 


GLENN A. RICK 


City Planning Director, City of San Diego, Calif. 


SAN DIEGO is embarking on a $26,- 
000,000 program to develop its most 
valuable resource—an almost perfect 
tourist-attracting recreation site. The 
project will transform Mission Bay 
from a shallow tidal basin to a multi- 
million-dollar aquatic park and small- 
boat harbor. The present area of 
the bay, 2,400 acres, will be reduced 
to 1,900 acres, of which 200 acres will 
be dredged to a depth of 20 ft and the 
remaining 1,700 acres to a depth of 8 
ft, measured at mean low tide. 


Wide Variety of Recreational Facilities 
to Be Provided 

Recreational facilities to be de- 
veloped include those for fishing, 
bathing, boating, sailing, and such 
non-aquatic sports as golf, tennis and 
riding. These facilities will be de- 
veloped on 1,700 acres of publicly 
owned property surrounding the bay. 
Recreation and park land will be im- 
proved by filling and landscaping. 

Such a large investment would be 
unwise unless some protection were 
provided to prevent silt from the San 
Diego River in flood from refilling 
dredged areas of the bay. To this 
end a flood-control channel is being 
built which will divert the flow of the 
river from Mission Bay, discharging it 
directly into the ocean. The channel, 
3.3 miles long, with an invert width of 
800 ft, will be able to carry 115,000 cfs. 


(Vol. p. 301) 
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Three echelons of government are 
involved in the project: the Federal 
Government, the State of California, 
and the City of San Diego. The Fed- 
eral Government, through the Corps 
of Engineers, U.S. Army, is spending 
over $10,000,000 on the project, 
currently estimated by the Corps to 
cost $26,800,000. Federal expendi- 
tures will include: (1) Three rock 
jetties (nearly completed) costing 
about $2,250,000; (2) harbor dredg- 
ing and filling; (3) harbor revet- 
ment; (4) floodway construction; 
and (5) alterations to a railroad 
bridge. The State of California is 
contributing to the project through 
the provisions of 
the 1945 Flood 
Control Act. Over 
a million dollars 
has already been 


LONG JETTY in cen- 
ter foreground, seen 
in recent air view, di- 
vides future Mission 
Bay harbor entrance, 
left, from flood-con- 
trol channel for San 
Diego River, right. 
When project is com- 
pleted, flood-control 
channel will extend 
in straight line to join 
river, out of picture 
at right. 
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appropriated by the state, and the 
city is currently asking an additional 
$920,000 for the project for next year. 

The City of San Diego is responsi- 
ble for the construction and altera- 
tion of highway bridges, utility relo- 
cations and extensions, some harbor 
dredging and filling, some bulkhead- 
ing and revetment, side drainage 
structures, lands and damages, and 
recreational development. To date 
the city has spent about $3,500,000 
and is considering a bond issue of 
$2,000,000 additional. 


Seven Bridges Affected by Project 
Six highway bridges and one rail- 
road bridge are affected: 
1. Morena Boulevard Bridge, now 
two lanes wide and 416 ft long, which 
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SHALLOW TIDAL BASIN formed by Mission Bay is at present of little use for recreation. 
Improvement project envisions long stretches of sandy beaches, 200 acres of water 20 ft deep 
and 1,700 acres of water 8 ft deep. 


on completion will be four lanes wide 
and 1,110 ft long. Plans for this 
bridge are now being drawn 

2. Santa Fe Railway Bridge, 
which will be raised 4 ft and extended 
from a present length of 400 ft to 
930 ft. The sho-fly to handle traffic 
while the bridge is being rebuilt is 
under construction. 

3. Bridge carrying U.S. Highway 


101, a four-lane concrete structure 
handling a large amount of traffic 
daily, which will be raised and ex 


tended in length from 640 to 940 ft. 
Plans have been completed and work 
is scheduled for completion by De 
cember 31, 1951 

t. Midway Drive Bridge, which 
is under construction, work having 
started in January 1950. It is four 
lanes wide and 1,000 ft long and will 
cost $1,081,000. 

>. Sunset Cliffs Boulevard Bridge, 
which will take the place of the old 


bridge at the mouth of the bay. The 
new bridge will be about 3,000 ft 
upstream to permit traffic to flow 


around the small-boat harbor rather 
than block the harbor entrance as the 
present bridge does. The new bridge 
will be four lanes wide and about 
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1,000 ft long. 

6. The new Ventura Boulevard 
Bridge, to be constructed of steel and 
concrete, with a clearance of about 
50 ft. The estimated cost is $2,000,- 
000. The present bridge at the site is 
a temporary steel and timber struc 
ture with a clearance of about 30 ft. 
7. A bridge, to be built on the 
proposed Bay Boulevard, which will 
cost about $210,000, and is the small- 
est of the seven structures. 


SANTA Clara Point, 
one of new recrea- 
tional peninsulas built 
in Mission Bay, af- 
fords ample parking 
space. Islands and 
peninsulas keep visi- 
tor-attracting features 
as far as possible from 
established residen- 
tial areas, and at same 
time provide for dis- 
position of dredged 
material, which will 
also be utilized for fill- 
ing city-owned land 
adjoining bay, to be 
developed for recre- 
ational use. 
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It may sound as though the project 
is composed only of bridges and a 
flood channel. True, these items are 
an important and costly part of the 
job but the project has many other 
phases. The city will dredge 20,000,- 
000 cu yd and the Army Engineers 
9,000,000 cu yd. This large amount 
of spoil will be put to excellent use. 
Some of it is used to create islands 
and peninsulas in the bay itself. 
Part is being deposited along the 
adjacent ocean beaches to replenish 
the sandy beaches. The remainder 
is being deposited on hundreds of 
acres of swamp land to raise it above 
high-tide overflow, thus creating 
usable park and recreation areas. 

Water and sewer lines, as well as 
other utilities, must be extended to 
the newly created areas. Construc- 
tion of roads, parking lots and land- 
scaping is now in progress along with 
the dredging. Piers and boat land- 
ings are being built as the need de- 
velops. 
Recreational and Residential Areas Separated 

All areas which attract large num- 
bers of visitors were kept as far as 
possible from built-up residential 
areas. That is why peninsulas and 
islands were built in the bay 

The possibility of providing areas 
for revenue has not been forgotten 
Thus far the city has leased only a 
few areas, some for revenue and 
others for convenience to the public. 
This phase of the work is only in its 
infancy but is growing and will at 
least double on completion of the har- 
bor entrance channel. The city has 
wisely followed a policy of taking 
sealed bids on all leases. As previ- 
ously stated, the purpose of the proj- 
ect is primarily to attract more visi- 
tors and residents. Accepting the 
fact that the tourist dollar is as valu- 
able as the industrial dollar, the ex 
pense of developing the area is cer 
tainly justified. 
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Do Bankers Need Engineers? 


Yes, Answers Prominent Banker in Address Before 
Engineering Economics Division at ASCE 
Los Angeles Meeting 


A. J. GOCK 
Chairman of the Board of Directors, Bank of America, Los Angeles, Calif. 


SCIENCE AND TECHNOLOGY 
have made such great advances in 
the past quarter of a century that 
every industry and nearly every busi- 
ness have problems with technologi- 
cal aspects which bear on successful 
and profitable operation. Bankers 
are no exception to the rule. In their 
role of aiding the development of 
business and industry in the com- 
munity, they are with increasing fre- 
quency encountering scientific and 
technological problems, but few bank- 
ers have the necessary background 
and experience to interpret these 
problems intelligently or to appreciate 
their economic implications. It is in 
this connection that they need the 
assistance of engineers. 


Good Banking Promotes Community Welfare 


In a narrow sense bankers are in 
the business of loaning money. Ina 
broad sense, however, banks and 
bankers do more than merely supply 
funds for business and industrial op- 
erations. Because we are living in a 
credit economy, and because bor- 
rowed money is essential to the de- 
velopment of the community and to 
the conduct of business operations 
which are carried on therein, intelli- 
gent banking can do a great deal to 
encourage sound community develop- 
ment. It can probably do more than 
any other one service to aid in the es- 
tablishment of the proper type of 
enterprises in a community and in 
guiding such enterprises along a sound 
course. 

The first concern of the banker in 
making a loan is to make sure that 
both principal and interest will be 
paid when due. The terms of the 
loan—interest rate, security required, 
amount of the loan, time allowed for 
repayment—are all largely controlled 
by this matter of risk. 

Factors which determine the mag- 
nitude of the risk are both tangible 
and intangible in character. With 
Short-term loans, tangible factors 
usually predominate. In the case of 
long-time loans, intangible factors 
are more apt to predominate. Such 
factors include unforeseen obsoles- 
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cence, new developments or tech- 
niques, changes in price levels or pro- 
duction costs, shifts in management, 
changing public tastes or local condi- 
tions. These factors will operate 
not within a matter of months, but 
rather over many years. Amortiza- 
tion of principal may increase the 
security behind the loan with time, 
but on the other hand unforeseen 
factors such as those just enumerated 
may reduce the security at a more 
rapid rate than amortization de- 
creases the principal. The best pro- 
tection a banker can have in setting 
up the terms of a loan is an intelligent 
knowledge of the tangible and intan- 
gible factors that affect risk. The 
risk assumed should be what military 
men term a “calculated risk.”’ 

Now what have engineers to do 
with bankers except to deposit money 
with them and to borrow money from 
them—if possible? In doing these 
things engineers are using the serv- 
ices of bankers, although perhaps 
not as much as they should. But I 
wonder also if bankers are using the 
services of engineers as much as they 
should and could, and if not, whether 
the fault may not lie primarily with 
engineers. 


Where Does the Engineer Come In? 


When I speak of bankers using 
engineering services, I do not mean 
for the design of a building, construc- 
tion of a water system, or other work 
of this character in which the banker 
may be involved. The services of en- 
gineers which I have in mind are 
those that might be of value to bank- 
ers in the conduct of their banking 
business. 

Engineering technologists have 
their proper place in industry and 


_business, but the engineers who might 


be of service to bankers are those 
whose viewpoint and experience 
would be of value in this problem of 
evaluating such things as community 
needs, and the quality of risk involved 
in various types of loans. I have in 
mind engineers who have retained 
their knowledge of engineering funda- 
mentals but have added to it mature 
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judgment, vision and a sound knowl- 
edge of materials, men and money. 
Such engineers are not plentiful. 
A major purpose of this presentation 
is to encourage younger engineers to 
give thought to the broadening of 
their studies and reading beyond the 
narrow scope of their job or specialty 
into the broader fields of economics, 
history, finance, management, politics 
and people. 


Engineering Analysis Needed in Banking 


As a general thing, engineers have 
had a specialized type of training 
which involves the solution of prob- 
lems. An engineer is called in to de- 
sign and build a bridge over a river. 
The basic problem is the need of 
communication across the stream. 
The solution is the building of the 
bridge, which involves its design and 
construction, which in turn create 
a series of subsequent problems that 
must be solved. 

The engineer's training is of the 
type that produces an analytical 
mind. He is interested in trends and 
relationships. For example, when a 
banker desires information on a cer- 
tain subject, he likes to have it pre- 
sented to him in the form of a set of 
figures, which he studies to arrive at 
a conclusion. An engineer will take 
a similar set of figures, but he will 
work them up in the form of charts 
or graphs, and from these he will not 
only reach a conclusion, but in addi- 
tion will develop information regard- 
ing trends and relationships. This 
habit tends to develop the engineer's 
powers of analysis to a high degree. 

It is for these reasons, I believe, 
that a potential market exists for the 
services of engineers, not alone among 
bankers, but among business men in 
general. To develop this market, 
the engineering profession will have 
to develop engineers who have the 
proper qualifications; it will have 
to improve its product in other words, 
and likewise will have to sell it. De- 
velopment and improvement will 
probably be more difficult than sell- 
ing. 


Broader Application of Engineers’ Talents 


If more engineers will seek to de- 
velop the abilities and qualifications 
needed by business, industry and 
finance, their technological work will 
also be greatly improved. Planning, 
designing, and constructing things 
involve more than merely using the 
laws and forces of nature for the bene- 
fit of mankind. These activities 
also involve the use of money and an 
understanding of people. I hope that 
there will be increasing interest in 
this application of engineering talent. 
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Man-Made Rivers Enrich the West 


Enormous Projects Often Require Joint Efforts of Several Large Contracting Firms 


NATURE DISTILLS from the sea and deposits on the 
land in the form of rain and snow more water than man 
has ever been able to put to beneficial use. This 
process is complicated by uneven distribution. In the 
arid and semi-arid regions of the West the problem is 
one of handling and controlling too much water in wet 
localities, storing it in wet seasons for use in dry sea- 
sons, transporting it from areas of overabundant supply 
to those less favored, preventing flood damage, con- 
serving it for maximum use and reuse, and finally, ex- 
tracting kilowatts of power from it as it flows back to 
the sea. 

Rivers, unharnessed, tear through cities, threaten 
human life, flood valleys, destroy crops and wash 
fertile soil into the ocean. Under control, western 
rivers furnish power for big industrial operations, irri- 
gate millions of acres of valuable food crops, encourage 
home building, and increase the nation’s wealth. 

Both government and private utility engineers are 
engaged in the comprehensive development of the 
total water and power potentialities of western rivers 
on a basin-wide scale for agriculture, industrial and 
domestic use. These river control structures are 
huge in size. Dams, canals, tunnels, powerhouses, 
transmission lines, and pumping plants rival each 
other in size, length, capacity and in usefulness to the 
economy of the western states. Engineers and con- 
tractors tax their ingenuity to reduce costs by develop- 
ing better design and construction procedures, larger 
and more efficient equipment. 

Because of the West's special interest in water, a 
considerable part of this issue is devoted to reporting 


Power Can Be Paying Pariner in 


Colorado River Development 


E. A. MORITZ, M. ASCE 


Regional Director, U.S. Bureau of Reclamation, Boulder City, Nev. 


how several of the large western water conservation 
projects were planned and are being constructed. 
The following six articles are based on papers in the 
symposium, ‘Rivers of the West—-Man Made,” pre- 
sented before the Construction Division and before its 
joint session with the Power Division at the Society's 
Spring Meeting in Los Angeles. 

On the Colorado River, engineers of the Bureau of 
Reclamation are planning a billion dollars worth of 
multi-purpose dams. When developed, Bureau engi- 
neers estimate that the 5 million kw hydroelectric 
potential of the river will be a paying partner in defray- 
ing costs of the irrigation works on the river. Con- 
struction of one of the units—Davis Dam on the lower 
Colorado—is described. 

In California the Southern California Edison Com- 
pany is completing the comprehensive power develop- 
ment of the 500,000-kw power potential of Big Creek, a 
tributary of the San Joaquin River; the Pacific Gas and 
Electric Company is building 300,000 kw of hydro 
plants on tributaries of the Sacramento River; and the 
Bureau of Reclamation is completing its $400,000,000 
Central Valley Project to transfer Sacramento River 
water to the San Joaquin Valley for the irrigation of 
fertile acres. 

In the State of Washington, construction is under 
way to pump 16,000 cfs of water from the reservoir 
behind Grand Coulee Dam to irrigate a million acres in 
the Columbia Basin. The story of the construction of 
canals and pipelines to conduct this water to the land— 
conduits which rival natural rivers in size—completes 
this résumé of man-made rivers of the West. 


7,500,000 acre-ft of beneficial con- 
sumptive use annually, subject to the 
qualification that it shall not cause 
the flow of the river at Lee Ferry 
to be depleted below an aggregate of 
75,000,000 acre-ft over any period of 
ten consecutive years. It is now 
depleting the flow at Lee Ferry by an 
annual amount of the order of 2,000,- 
000 acre-ft, and projects authorized 
or under construction will increase 





WHERE ARE WE now in our devel- 
opment of the water resources of the 
Colorado River? The primary func- 
tion of the Bureau of Reclamation is to 
help build a firm western economy 
through the development of irrigated 
agriculture. Steps in this develop- 
ment associated directly with the 
Colorado River are river regulation, 
flood control, irrigation, power, silt 
control and correlative recreational 
advantages. 

Geographically and by interstate 
compact, the Colorado River water- 
shed is divided into the Upper and 
Lower Basins, the dividing line being 
those mountain divides which delin 
eate the drainage area above Lee 
Ferry, as shown in Fig. 1. The 110,- 
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000 sq miles above Lee Ferry con- 
tributes 16,270,000 acre-ft to the 
average annual virgin flow of the 
stream; the 132,000 sq miles below 
Lee Ferry and above the Interna- 
tional Boundary contributes 1,450,000 
acre-ft. Thus the upper 45 percent 
of the drainage area contributes 92 
percent of the stream’s net virgin 
water production. 


Water Allocated to Upper and Lower Basins 


two fundamental cate- 
consumptive, as 


There are 
gories of water use 
transpiration from vegetation and 
evaporation from reservoirs; and 
non-consumptive, as the use of water 
to turn turbines. As to consumptive 
use, the Upper Basin is entitled to 
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this depletion to 2,500,000 acre-ft. 
Thus the Upper Basin may be said to 
be perhaps one-third along with its 
water-use development. 

Stated simply, the Lower Basin is 
entitled to the delivery at Lee Ferry 
of an average of 7,500,000 acre-ft 
annually, and it has the additional 
right to increase its consumptive use 
by 1,000,000 acre-ft per annum. At 
about this point the subject of water 
becomes controversial in the Lower 
Basin. At the present time the 
effect of man’s operations in the 
Lower Basin is the depletion of the 
Colorado River at the International 
Boundary by 4,900,000 acre-ft an- 
nually. 
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In the Upper Basin, 1,350,000 acres 
are irrigated, an area equivalent, 
roughly, to the State of Delaware. 
In the Lower Basin, 1,860,000 acres 
are irrigated, equivalent roughly to 
the combined areas of the States of 
Delaware and Rhode Island. These 
areas represent a large segment of the 
economies of the basin states. 

Five major cities of the Southwest 
look to the Colorado River and its 
tributaries for water supply: Phoe- 
nix, in the basin, for the whole of its 
water supply; Denver, Los Angeles, 
and San Diego, for a part of their 
present supplies and for the needs of 
future growth; and Salt Lake City 
for future needs. Denver, particu- 
larly, is planning great works for the 
diversion of Colorado River water. 

Los Angeles and San Diego are 
members of the Metropolitan Water 
District of Southern California, which 
has financed the construction of 
Parker Dam, on the Colorado River, 
and has built, to half ultimate capac- 
ity the Colorado River Aqueduct, 
242 miles long, at a cost of some $200 
million. Construction of a branch 
aqueduct to San Diego was under- 
taken by the Navy as a war emer- 
gency measure, under plans prepared 
by the Bureau of Reclamation and 
completed by the former agency un- 
der a repayment contract with the 
San Diego County Water Authority. 

Silt? The river carries it in quan- 
tities that stagger the imagination and 
as yet no means have been found for 
doing much about it. A lot of silt 
is being stored in Lake Mead now, 
but there is a lot of room for it there. 
Upstream developments coming along 
in the future, notably Glen Canyon, 
will pick up the burden in time. Lake 
Mead can carry the burden tempo- 


rarily—say for 100 years—without 
Glen Canyon. In the meantime the 
sedimentation problem should be 


tackled at its sources in the interest of 
conservation of land resources. 


Hydro Power Potential Undeveloped 

Turning now to the subject of hy- 
droelectric development, so far the 
Upper Basin has developed about 
52,000 kw at 22 plants. Two plants 
—the Green Mountain Plant of the 
Bureau of Reclamation, with 21,600- 
kw capacity, and the Shoshone Plant 
of the Public Service Co. of Colorado, 
with 14,400-kw capacity—account 
for 36,000 of the 52,000-kw total. 
The other 20 plants are of course 
much smaller. Development of the 
hydroelectric potential of the Upper 
Basin obviously is not far along. 

In the Lower Basin, hydroelectric 
development is well along. Hoover 
power plant has installed, or in process 
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FIG. 1. 


Upper Basin of Colorado River, 
covering 45 percent of drainage area, pro- 
duces 92 percent of river's net virgin waters. 


of installation, a capacity of 1'/, 
million kw and a firm energy output 
of about 4'/, billion kwhr a year. 
About 65 miles below Hoover Dam, 
the Bureau of Reclamation is con- 
structing Davis Dam and power 
plant. An installation of 225,000 kw 
here will generate about 1 billion 
kwhr a year. About 88 miles below 
Davis is Parker Dam and power 
plant. The installation there is 120,- 
000 kw, and the generation about 
*/, billion kwhr a year. A short dis- 
tance below Parker Dam is Headgate 
Rock Dam, the diversion works for 
the Colorado River Indian Reserva- 
tion. Ultimately, 30,000 kw will be 
developed at this location, with 
energy generation of about '/s billion 
kwhr. The main stem of the Colo- 
rado River may be said to be fully 
developed, as to head potentialities, 
from Hoover Dam downstream. The 
drops on the All-American Canal are 
now partially developed by two sepa- 
rate installations totaling 24,000 kw. 
In the Gila River Basin, about 
71,000 kw have been developed in 
eight hydro plants on the Salt River 
and the canal system in connection 
with the Salt River Project, and 
10,000 kw at Coolidge Dam on the 
Gila River in connection with the 
San Carlos Project in Arizona. Other 
minor hydro developments in the 
Lower Basin total about 7,000 kw. 
In summary, a total of about 
1,750,000 kw of hydroelectric capacity, 
with an annual production capacity 
of about 7.2 billion kwhr, has been de- 
veloped or is under construction in the 
Colorado River system. The studies 
of municipal and private utilities and 
of the Federal Power Commission, 
are unanimous in pointing out the 
serious need for further hydroelectric 
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development on the river to the ex- 
tent that such development is eco- 
nomically sound. Itis the Bureau of 
Reclamation’s purpose to meet that 
need as it makes plans for maximum 
use of our water resources and as it 
executes those plans. 


Dozen Hydro Sites Planned for Construction 


Planning data are not complete but 
it is known that there are at least 29 
sites in the Upper Basin with power 
potentials that warrant investigation. 
On the basis of present knowledge, 
the installation of about 2 million kw 
and an annual generation of about 9.5 
billion kwhr is indicated. In the 
Lower Basin, at least 9 sites offer 
promising possibilities; these would 
have a combined installation of about 
2 million kw and an annual generation 
of about 10 billion kwhr. The total 
prospect for the basin is 38 sites with 
an installed capacity of 4 million kw 
and an annual generation of about 
19.5 billion kwhr. 

Planning has advanced to the point 
where the key reservoirs and hydro 
plants are well defined. The Upper 
Basin has the right to use beneficially 
7.5 million acre-ft a year, and a con- 
current obligation to deliver to the 
Lower Basin at Lee Ferry an average 
of 7.5 million acre-ft a year. The 
Upper Basin can make full use of the 
water apportioned to it only if it 
provides long-time holdover storage 
to meet its Lee Ferry obligation. 
Compatible with the operation of 
reservoirs for river regulation is the 
generation of electric energy to satisfy 
the market demand. The net rev- 
enues from the electric energy can be 
used to pay for the holdover storage 
capacity without which full develop- 
ment of the water resource cannot be 
attained, and to assist individual irri- 
gation projects which deserve a help- 
ing hand. 


Tentative Sites Selected in Upper Basin 

My counterpart in the Upper Basin, 
Regional Director E. O. Larson, has 
submitted to the states of the Upper 
Basin for review, and has received 
approval of, a plan for developing 10 
large dams and reservoirs in the Upper 
Basin. In their aggregate, these would 
provide 48 million acre-ft of reservoir 
capacity, including capacity provided 
for sediment deposition; and hydro- 
electric capacity of 1.7 million kw for 
generating 9 billion kwhr annually. 
The sites tentatively selected are 
shown in Fig. 2. 

To give an idea of the physical 
dimensions of the works proposed for 
the Upper Basin, two of these works 
will be described—the Echo Park and 
the Glen Canyon units. The Echo 
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FIG. 2. 


ladder up to junction with Green River. 


Park Unit is ideally situated to supply 
the immediate needs of the Upper 
Basin power market. The site lies 
within the Dinosaur National Mon- 
ument, so that its submission to 
Congress for authorization is contin- 
gent upon a policy decision as to 
this encroachment upon a national 
monument. A curved concrete 
gravity-type dam, with a crest length 
of 900 ft, rising 525 ft above the 
river bed, would command 6.5 billion 
acre-ft of reservoir capacity. By way 
of physical comparison, Hoover Dam 
rises 588 ft above river level and has a 
crest length of 1,244 ft. The power 
plant at the base of the Echo Park 
Dam would contain five units of 
10,000 kva rating each, and would 
have an annual output of approxi- 
mately 1 billion kwhr. In addition to 
its important functions in river regula 
tion and power generation, the reser 
voir would yield substantial benefits 
in the way of sediment retention, 
recreational facilities, and fish and 
wildlife enhancement. Echo Park 
Reservoir would be among the most 
economical of those proposed as re 
gards the relationship between evap- 
oration and storage capacity. 


Glen Canyon Site Studied 


The Glen Canyon site, about 15 
miles upstream from Lee Ferry, is the 
lowest storage site available in the 
Upper Basin. Fortunately it appears 
to be adequate physically in that up- 
wards of 30 million acre-ft of reservoir 
capacity could be developed there. 
Che Bureau's studies, not yet final, 
show economic justification for at 
least 26 million acre-ft of reservoir 
capacity. To attain that capacity a 
dam 565 ft above the river would be 
required. At present a hydroelectric 
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installation of 800,000 kw is envi- 
sioned and an annual production of 4 
billion kwhr. 

It will be observed that Glen Can- 
yon would provide the major holdover 
storage for satisfying the Lower Basin 
entitlement at Lee Ferry, and that 
its energy production would be most 
significant in the economy of this 
southwestern area. In its ability to 
capture sediment over a period of 200 
to 300 years without substantial 
impairment of its full potentialities, 
Glen Canyon would add substantial 
value to the power sites downstream 
from it but above Lake Mead. 


Undeveloped Sites in Lower Basin 


The problem in the Lower Basin is 
not so complex as to physical facil- 
ities. Farthest upstream in_ the 
Lower Basin, but not necessarily 
earliest in prospect, is the Marble- 
Kanab site, also shown in Fig. 2. 
At this site, in Marble Canyon well 
outside the Grand Canyon National 
Park, a concrete arch-gravity dam 
about 300 ft high is contemplated, to 
back water to the toe of Glen Canyon 
Dam. A _ gravity tunnel approxi- 
mately 45 miles long and 36 ft in 
diameter would divert out of Marble 
Canyon Reservoir, pass under the 
Kaibab Plateau north of Grand Can- 


yon National Park, and terminate 
about 1,250 ft above the Colorado 
River at Kanab Creek, below the 
park. 


A power plant at the river level 
would have an installation of 1,100,000 
kw and would generate about 6°/, 
billion kwhr annually. To maintain 
a live stream through Grand Canyon, 
1,000 cfs would be released through a 
22,000-kw hydro plant at Marble 
Canyon Dam. Marble Canyon Res- 
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Existing and proposed sites for dams, reservoirs and power plants on Colorado River would develop full power capacity and create 
Largest of these reservoirs, Glen Canyon, would have ability to capture sediment over 200- to 
300-year period, to store 26,000,000 acre-ft, and to provide for installation of 800,000 kw of hydro capacity. 


ervoir would have no substantial reg- 
ulating capacity, but seasonal and 
carry-over river regulation would be 
provided by Glen Canyon Reservoir. 

At the head of Lake Mead, and 118 
miles upstream from Hoover Dam, is 
the Bridge Canyon site. Here an- 
other concrete-arch, gravity-type dam 
rising 673 ft above streambed is con- 
templated. A dam of this height 
would develop substantially all the 
head between Lake Mead and Kanab 
Creek, and would command a reser- 
voir of 3,720,000 acre-ft. A power 
plant at this site would have an in- 
stallation of 750,000 kw and a firm 
energy production of about 4.4 billion 
kwhr. 

Existing projects, together with 
those just discussed, would create a 
virtual ladder on the Colorado River 
from the mouth of the Gila River to 
very near the junction at the Green 
and Colorado Rivers. The Echo 
Park and Glen Canyon developments 
are parts of this ladder, and planning 
for them is under way. 

The present estimate of the Colo 
rado River Basin’s hydroelectric po- 
tential is about 5 million kw, now 40 
percent developed. Expressed in 
kilowatt hours, this is 16 billion kwhr, 
now 45 percent developed. 

The Bureau’s objective is full eco- 
nomic use of our water resources. 
Happily, there apparently is oppor- 
tunity for full development of the 
economical irrigation opportunities 
and a correlative major development 
of hydroelectric energy. Most of the 
great reservoir works mentioned are 
required for irrigation, either directly 
orindirectly. Irrigation alone cannot 
build these works, but if it takes ina 
paying partner—power—repayment 
of costs can be accomplished. 
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Construction of Davis |BEuwatrlaccms 
Foundation Celrelitteats 


H. F. BAHMEIER, M. ASCE 


Construction Engineer, U.S. Bureau of 
Reclamation, Davis Dam, Nev. 


DAVIS DAM, the first large dam on 
which the Bureau of Reclamation 
started work after the end of the war, 
is now essentially complete. From 
the time ground was first broken, in 
March 1946, a large diversity of prob- 
lems attributable to geology, climate 
and material shortages (in the early 
postwar period), necessitated design 
changes to meet unexpected field 
conditions 


Project Has Three Main Purposes 

The principal purposes of the proj- 
ect are: (1) to reregulate the river in 
coordination with releases from the 
Hoover Dam power plant; (2) to 
service the Mexican Water Treaty, 
which apportions the water of the 
Colorado and Tia Juana Rivers and of 
the Rio Grande between the United 
States and Mexico; and (3) to pro- 
duce hydroelectric energy. The pow- 
er plant will generate from 800 million 
to 1 billion kwhr annually to meet 
increasing demands in Arizona, south- 
ern California, and southern Nevada. 
The project will provide additional 
benefits such as recreation facilities, 
silt-pollution control, and _ wildlife 
protection. 

The principal features are the dam 
and appurtenant spillway and outlet 
structure, hydro power plant, switch- 
yard, and some 900 miles of power 
transmission lines with incidental 
substations and facilities. Involving 
570,000 cu yd of concrete and 3,700,- 
000 cu yd of earth embankment, it is 
the largest undertaking on the Colo- 
rado River since Hoover Dam. At 
full reservoir, the headwaters from 
Davis Dam will rise to the same ele 
vation as the tailwaters from Hoover 
Dam. The cost of the dam and 
appurtenant structures is expected to 
reach $69,000,000, excluding the 
transmission lines. 

The downstream half of the diver- 
sion channel, located in rock, was 
designed for a bottom width of 75 
ft and '/,:1 side slopes paved with an 
18-in. thickness of concrete. As exca- 
vation progressed, it became apparent 
that the rock did not improve with 
depth. Numerous faults appeared, 
and large masses of rock, loosened by 
blasting in adjacent areas, slid down 
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CONCRETE STOPLOG is lowered into slots in upstream end of temporary diversion piers 
during secondary diversion at Davis Dam on Lower Colorado. Secondary diversion, which 
forced water through outlet openings after embankment was finished, permitted completion 


of second and third spillway bays. 


the slopes along bedding planes. 

Excavation became extremely haz- 
ardous, indicating the possibility that 
the channel might be blocked by rock 
slides after diversion of the river. 
Since such blocking would cause 
great damage, the downstream chan- 
nel was changed to a 50-ft bottom 
width with 1:1 slopes throughout the 
rock cut. The upstream channel re 
quired no change. 

The proposed slope paving, except 
in the vicinity of the principal struc- 
tures, was eliminated. The paving 
now extends about 300 ft upstream 
from the spillway on the left slope 
and covers the curved slope upstream 
from the intake structure on the right 
side of the channel. 

A pneumatically applied mortar 
lining was placed on certain weak 
zones of rock as protection against 
erosion during the diversion period. 
The lining, 6 in. thick, is reinforced 
with a 6-in. mesh of No. 10 wire, and 
is anchored to the rock by °/s-in. 
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round reinforcing bars set 3 ft into the 
rock on 6-ft centers. Steel pipes of 
l-in. diameter were embedded through 
the lining as required to carry off 
seepage. 
Two Other Features Affected 

Flattening of channel slopes affected 

two other construction features. The 


first, a single-span bridge across the 
diversion channel, to carry the Ari- 


zona-~Nevada highway which runs 
across the top of the dam, was re- 
designed as a continuous twe-span 


steel plate-girder bridge 420 ft long, 
supported at the center by a concrete 
pier 150 ft high. The second, the 
proposed switchyard area, was en 
croached upon to such an extent that 
the switchyard had to be moved to a 
location about 1,000 ft to the east of 
the spillway. 

The slopes of the diversion channel 
now appear to be stable, with only 
minor sloughing in regions not pro- 
tected by concrete slope paving or 
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ARIZONA ABUTMENT and spillway structure of Davis Dam near completion. 
first large dam on which Bureau of Reclamation started work after second World War, will 


Davis Dam, 


complete development of Colorado River below Hoover Dam. Earth-fill dam runs to left. 


pneumatically applied mortar. The 
original optimistic design assumption 
that the rock might stand on '/2:1 
slopes did not prove expensive. The 
cost of the additional excavation re 
quired was offset by the saving due to 
the reduction in the quantity of slope 
paving. 
Spillway Crosses Minor Faults 

The spillway location, it was found, 
crossed minor fault lines, decayed 
zones, and at least one erosion notch. 
One fault was found at the upstream 
toe of the spillway, another crossed 
the downstream end of the bucket 
section, and a third crossed the area 
between the other faults at approxi- 
mately the upstream third of the 
foundation. The rock exposed im 
mediately downstream from the spill 
way structure was soft and badly 
fractured. 

A review of these conditions led 
to the conclusion that the upstream 
portion of the spillway should be 
thickened 30 ft and extended upstream 
about 50 ft. 

The intake structure is founded on 
some of the best rock in the area. 
The rock contains many fractures but 
is harder and more massive than that 
under the spillway and power plant. 
Since the top of the upper shear zone 
lies at depths varying from 50 to 100 ft 


below subgrade, it is believed to 
present no serious hazard. How- 
ever, to decrease the load on the 


power plant site, the intake structure 
was pivoted from its original position 
on a point about at its junction with 
the spillway and power plant (Fig. 1) 
so that its north end is farther from 
the river and closer to the forebay 
channel than it was in the original 
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design. The was heavily 
grouted. 

Excavation at the north end of the 
power-plant structure, as shown on 
the original plans, stopped in what 
later proved to be the shear zone 
previously described. However, since 
this zone dips away from the river, it 
appeared unlikely that a slide would 
occur. Since by a system of expan- 
sion joints, each of the five power- 
plant units had been designed as an 
independent structure, the possibility 
of differential settlement under one or 
constitute a 


area 


more units did not 
serious objection to the site. Addi- 
tional fault-zone material, at the 


northerly end of the power plant 
area, and extending downstream a 
distance of approximately 100 ft, was 
excavated to a depth roughly corre- 
sponding to the lower limit of the 
upper fault zone. This additional 
excavated area was backfilled with 
mass concrete. Except for additional 
grouting, no other important changes 
were made in the original design of 
the project. 

Penstocks Were Completely Redesigned 

Shifting the location of the intake 
structure increased the length of some 
of the penstocks and made a complete 
redesign necessary. The original plan 
called for the concreting of the pen- 
stocks at the same time as the intake 
structure. Since the time necessary 
to prepare the new design drawings 
and fabricate the penstocks would 
have delayed the construction, the 
intake concrete was placed with oc- 
tagonal blockouts to provide for sub- 
sequent installation of the penstock 
sections. The circular sections of 
steel penstock pipe were later moved 
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Scale in Feet 


FIG. 1. PLAN of Davis Dam shows final 
positions of earth fill, concrete intake struc- 
tures, and switchyard. 


on a steel track into their proper posi- 
tion, from the downstream end of the 
blockout openings. After the pen- 
stock sections had been placed and 
welded together, the blockout was 
filled, by pumping methods, with 
concrete containing aggregate of 2! 
in. maximum size. When the block- 
out concrete had thoroughly cooled, 
the joints between it and the original 
mass concrete were pressure grouted 

The penstock sections were fabri- 
cated at the site. All joints were 
made by electric welding and were 
X-rayed before acceptance. 

Considerable preparatory work was 
performed before the river was moved 
out of its natural bed. After the 
excavation for the diversion channel 
and forebay had been completed, con- 
crete was placed in the diversion wall 
at the upstream face of the intake 
structure and in the spillway to a 
height sufficient to accommodate a 
flow of 60,000 cfs through the six 13- 
ft-wide diversion openings. 

The Arizona end of the upstream 
cofferdam was constructed with waste 
materials from required excavation 
and extended approximately 150 ft 
into the river. A pile trestle, with 
3-ft 6-in. slots in the floor under each 
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of its two lanes, was then constructed 
to span the remaining distance across 
the river. 


Damming of River Proves Arduous Procedure 


When the actual damming of the 
river began, 4,500 cfs of water was 
flowing through the diversion channel 
and diversion openings in the spill- 
way structure, and 20,000 cfs was 
flowing in the natural river bed. The 
river channel at the trestle was ap 
proximately 350 ft wide. 

A fleet of 15 bottom-dump trucks 
of 14-cu yd capacity drove out over 
the upstream slots in the trestle and, 
in rapid succession, dumped their 


6 ft. While the fleet of trucks was 
being reloaded at the quarry, the gap 
was widened to approximately 50 ft. 
Rocks as large as | cu yd were whisked 
through the openings by the swift 
current, and it became apparent that 
the gap could not be closed by merely 
dumping rock between the bents 

The contractor therefore began 
placing some structural steel sections 
on the upstream side of the trestle at 
the gap. Three large sections of in- 
terlocked steel sheetpiling were also 
placed there. When end-dump and 
bottom-dump trucks resumed opera- 
tion, the steel work produced the 
desired effect of reducing the flow, 





loads in the deepest part of the chan- 
nel, turned around at the Arizona 
abutment, and returned over the 
downstream slots, to be reloaded at 
the Nevada quarry. This procedure 
was followed for about 30 hours, the 
rock being dumped uniformly over 
the entire cross section of the channel. 
A weir effect was created at the trestle 
with a head loss of approximately 
5 ft at the structure, for a total flow 
of 17,000 cfs in the diversion channel 
and original river bed. 

The contractor, not satisfied with 
the progress being made under this 
procedure, began loading up an entire 
fleet of trucks and dumping them in 
rapid succession between a single pair 
of bents, progressing simultaneously 
from both abutments. 

After 15 hours of this procedure the 
gap was narrowed down to 25 ft, and 
the total flow past the site was de- 
creased to 10,400 cfs, although the loss 
of head at the trestle had increased to 
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and preventing the rock from washing 
away. Fifty-three hours after the 
first load of rock was dumped in the 
river, the diversion was complete. 
Altogether about 26,200 cu yd were 
dumped. The flow of the river at 
that time was 11,000 cfs. 

The rock fill at the upstream coffer- 
dam was built up to the level of the 
deck of the trestle and the decking 
was removed. Some semipervious 
material was placed on the upstream 
side of the cofferdam and the entire 
section was built up high enough to 
provide protection for flows up to 
60,000 cfs. 

Construction of the downstream 
cofferdam presented no difficulties. 
End-dump trucks dropped rock from 
the downstream side of a_ timber 
bridge at this location. Impervious 
material was dumped adjacent to it 
through a slot in the bridge. Semi 
pervious material was then placed on 
the upstream side of the trestle. 


DECOMPOSED ZONES of granite and rhyo- 
lite (left) are removed and trenches back- 
filled with mass concrete. Foundation con- 
ditions encountered throughout construction 
site necessitated numerous design changes. 


STEEL PENSTOCK section is rolled into 
position (below) in octagonal blockout in 
intake structure. Concrete will be placed 
in blockout around penstock by pumping 
methods. After blockout concrete has set, 
joints with mass intake concrete will be pres- 
sure grouted. Unusual method was adopted 
when redesign of penstocks threatened to 
delay pouring of intake concrete 
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There was no compaction of material 
in either cofferdam except that pro- 
vided by the traffic of placing equip- 
ment. 


Construction Area Dewatered 


Operations to dewater the area be- 
tween the two cofferdams began im- 
mediately after completion of the 
cofferdam. Four pumps having a 
combined capacity of 15,000 gpm, 
operated for 7 days. On the fourth 
day eight additional barge-mounted 
pumps having a total capacity of 
22,000 gpm were added. On the 
eighth day of pumping, nine-tenths 
of the surface area between the two 
cofferdams was dry. (See article by 
A. H. Ayres in Crvi. ENGINEERING 
for August 1948.) 

Each row of well points was con- 
nected to an 8-in. header pipe. Both 
S-in. and 10-in. centrifugal pumps 
were used to carry the water into the 
river upstream from the upstream 
cofferdam. 

Because of the great width of the 
cutoff trench, some difficulty was 
encountered in keeping the entire 
area between the two slopes dry. 
To further lower the water table to 
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rent. 


permit excavating 
in the dry, a 
drainage ditch was 
excavated through 
the center of the 
trench and a sump 
pump __ installed 
near the Nevada 
abutment. 

To dry up the 
center of the cutoff 
trench so_ that 
placement of earth 
fill could begin, the following plan was 
adopted. A perforated 16-in. pipe 
was placed in the drainage ditch and 
embedded in gravel. Two 10-in. 
electric pumps and two 8-in. gasoline 
standby pumps were placed on the 
Nevada abutment and connected to a 
header, welded into the Nevada end of 
the collecting pipe. This drain was 
grouted off when the embankment 
had reached an elevation where 
pumping from the drain was no longer 
necessary. A mixture of water, ce- 
ment, bentonite, and sand, in ratios 
averaging 1:0.39:0.08:0.78, respec- 
tively, was used in the grouting. 
Occasionally it was necessary for 
some well points to be kept in opera- 
tion until after they had been cov- 
ered with fill. In that case, they too 
were grouted. Grout riser pipes 
previously connected to the drain and 
well-point headers were used to insure 
that the grout entered and completely 
filled the systems. 

Dewatering of the tailrace area re- 
quired two rows of well points at 
the upstream toe of the downstream 
cofferdam and one row at the toe of 
the upstream slope of the tailrace. 
The maximum rate of discharge from 
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CUBIC 
YARDS of rock fill 
drop into Colorado 


FIFTEEN 


River (left) in first 
attempt to fill gap 
in upstream coffer- 
dam so as to divert 
river through diver- 
sion channel. Be- 
cause of velocity of 
river, this method did 
not prove  satisfac- 
tory. By loading fleet 


of 15 trucks and 
dumping them in 
rapid succession, 


contractor narrowed 
gap to 25 ft, but flow 
of river widened gap 
to 50 ft while trucks 
were reloading. 
Rocks as large as | 
cu yd were washed 
away by swift cur- 


Steel sections and sheetpiling finally were placed along 
upstream side of trestle (lower left) cutting velocity of water, and 
gap was closed 53 hours after diversion operations began. 


all unwatering systems between the 
two cofferdams was 61 cfs (approxi- 
mately 27,000 gpm). 


Four Types of Earth Fill Used 


The earth fill in the dam embank- 
ment consists of four general types, 
referred to as Zone 1, Zone 2, Zone 3 
and riprap. Zone | material, hauled 
from a borrow pit approximately 3 
miles upstream from the dam, forms 
the impervious core of the dam and 
fills the cutoff trench. Zone 2 and 
Zone 3 materials came from required 
rock excavation for the appurtenant 
structures. 

Zone | material was moistened to a 
water content of approximately 2 per- 
cent drier than the optimum for maxi- 
mum compaction and compacted by 
12 passes of a U.S.B.R.-designed 
sheepsfoot roller to a 6-in. layer. 
On account of the arid climate—the 
annual rainfall rarely exceeds 4 in.— 
the natural moisture content of the 
materials in the borrow pit was less 
than the required 2 percent of opti- 
mum. Irrigation was difficult be- 
cause the area was highly stratified, 
and lenses of nearly pure silt resisted 
the penetration of water for many 
weeks. A sprinkling system of “rain- 
makers”’ failed to achieve the desired 
result after a period of two to three 
months. The plan finally adopted 
was to play a stream of water from a 
fire hose into the cut face during 
loading operations. Additional water 
was added to the embankment 
by sprinkling wagons if required. 
Several types of equipment were used 
to mix the materials in order to obtain 
a uniform moisture content. The 
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best of these was a tractor-drawn 
gang-plow that produced satisfactory 
results with three to four passes. A 
penetration resistance needle was 
used for field moisture and density 
control. 

The Zone 2 sections were moistened 
and compacted by eight passes of the 
sheepsfoot roller to a 12-in. layer. 
Because of the high rock content of 
the materials, needle resistance tests 
were not suitable for controlling the 
field moisture and density of these 
sections. Readings at installations 
made for the purpose of measuring 
embankment consolidation indicate 
that satisfactory densities were ob- 
tained. Measurements in 180 ft of 
fill indicate that the consolidation to 
date has been only 0.9 ft compared to 
3.0 ft in the same thickness of Zone 1 
materials. 

The Zone 3 materials were placed 
in 2-ft lifts without compaction ex- 
cept that provided by hauling and 
leveling equipment. No sluicing was 
done on the fill. The riprap was 
placed directly from end-dump trucks 


Precautions Against Reactive Expansion 

Evidence of reactive expansion of 
concrete at Parker Dam and the 
experience of other organizations in 
this area have made concrete experts 
conscious of the importance of in- 
vestigating the need for precautionary 
measures. As a direct result of lab- 
oratory tests on the reactive expan- 


COOLING COILS, of 1 in. O.D., spaced 
about 3 ft apart, circulate river water 
through mass concrete until surrounding 
concrete is within 5 deg of cooling water, or 
for maximum of 50 days. Cantilever forms 
in background are similar to type first used 
successfully at Friant Dam. 


sion of mortar specimens made with 
sand from the natural deposits used 
at Davis Dam, two precautionary 
measures were adopted. The cement 
used is a Type II, low alkali, modified 
portland cement, meeting Federal 
Specifications SS-C-192. It is speci- 
fied that the alkalies, sodium oxide 
and potassium oxide, shall not be 
present in amounts in excess of 0.60 
percent. 

Pozzolan, which is a finely ground, 
calcined, reactive, siliceous material 
produced from cherty shale, is used 
as a partial replacement of the port- 
land cement, 20 percent by weight, 
to further reduce the excessive expan- 
sion of the concrete. The portland 
cement plus pozzolan content of the 
mass concrete being placed is ap- 
proximately 1 bbl per cu yd of con- 
crete. This is increased to approxi- 
mately 1.4 bbl per cu yd in the thin 
reinforced concrete sections. 

Ice Used as Part of Mix 

The construction specifications re- 
quire that the placing temperature 
of the concrete shall not exceed 80 
deg F. To achieve this condition, (1) 
a timber shelter has been provided 
over the side-hill aggregate storage 
bins at the mixing plant; (2) a re- 
frigerating plant cools the river water 
used in the mix to 40 deg F; and (3) 
part of the cooled water is made into 
ice to be batched as part of the mix 
water. A maximum of 100 lb of ice 
has been used per cu yd of concrete, 
the chopped ice being manufactured 
in tubular machines. 

Two 4-cu yd mixers, the cement 
batchers, and the sand and coarse 
aggregate batchers make up the mix- 
ing plant proper. Transportation 
from the mixing plant to the point 


of placement is by an industrial 
double-track railroad carried on a 
steel trestle. Two whirley cranes, 
with 150 and 165-ft booms, operate 
on the same trestle to place all the 
concrete in the spillway and outlet 
structure, intake structure, and power 
plant. Small quantities of concrete 
for scattered locations are transported 
by truck. For mass placement, the 
contractor is using a cantilever form 
of the general type first successfully 
used at Friant Dam. 

All mass concrete is cooled in place. 
River water, the temperature of 
which seldom exceeds 65 deg F, is 
circulated through embedded tubing 
placed on the rock foundation and on 
top of each 5-ft lift. The water is 
circulated until the average tempera- 
ture of the surrounding concrete is 
within 5 deg F of the cooling water, 
or for a maximum of 50 days. 

Work on the Davis Dam Project 
is under the direction of the Bureau 
of Reclamation, headed by Commis- 
sioner Michael W. Straus, in Wash- 
ington, D.C.; L. N. McClellan, 
M. ASCE is Chief Engineer, with 
headquarters at Denver; and E. A. 
Moritz, M. ASCE, is Regional Direc- 
tor of Region 3, in which the project 
is located, with headquarters at 
Boulder City. The writer is in im- 
mediate charge of the work as Con- 
struction Engineer for the Bureau, 
and H. E. Williams, M.ASCE, is proj- 
ect manager for the contractor, The 
Utah Construction Co. 


CHOPPED ICE is stockpiled in anticipation 
of large pour of concrete on hot day. As 
much as 100 lb of ice per 1 cu yd of concrete 
was added as part of mix water at batching 
plant to satisfy specification limiting place- 
ment temperature of concrete to 80 deg F. 
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Pacific Gas & Electric Spends 34 Billion 


in Six-Year Expansion Program 
H. W. HABERKORN, Assoc. M. ASCE 


Engineer of Hydroelectric Construction, Pacific Gas & Electric Co., 
San Francisco, Calif. 


HYDROELECTRIC SYSTEMS of 
the Pacific Gas & Electric Co. are 
located on 24 watersheds in California 
with 9 reservoirs and forebays stor- 
ing over 2,000,000 acre-ft of water 
which is supplied each year through 
382 miles of man-made waterways 
and 65 miles of pipelines, including 
penstocks, to 58 hydroelectric power- 
houses with a combined installed 
generating capacity of 1,407,000 kva. 
These systems represent an invest- 
ment, exclusive of transmission and 
substations, of approximately 300 
million dollars. 

These hydroelectric plants have 
provided substantial benefits for Calli- 
fornia by producing power at less cost 
than equivalent steam power and by 
saving the equivalent of many million 
barrels of oil which would otherwise 
have been used each year to generate 
the same amount of power by steam. 
The release of the stored water during 
dry periods also benefits irrigation 
and recreational facilities. The eco 
nomic importance of these plants is 
further illustrated by the fact that 
they provide annually about 4'/» 
million dollars in taxes to local and 
state governments and an equal 
amount in income taxes to the Fed- 
eral Government. The mountain 
counties of California receive a large 
part of their revenue from taxes on 
hydroelectric properties. In 1948 the 
P.G.&E. Co. paid property taxes to 
seven northern counties ranging from 
57 percent of the total taxes for Alpine 
to 22 percent of the total for Cala- 
veras. Developments completed 
since that date will further increase 
the share of total taxes paid by the 
company in the counties affected. 
These developments are part of a */,- 
billion-dollar postwar expansion pro- 
gram, which, including 20,000 miles 
of electric distribution lines and added 
natural gas facilities, calls for the ex- 
penditure of 10 to 15 million dollars 
per month for new construction dur- 
ing the six-year period 1946 to 1951 
inclusive. 

They have added 300,000 kva of 
hydro power, and by the end of 1951 
will have added 1,000,000 kva of 
steam-electric power, a total of 1,300,- 
000 kva to the company’s system. 
This more than equals the total de- 
mand of the area when the war 
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started, a demand which took half a 
century to develop. 

Comparing the costs of this expan- 
sion program, all of it financed by 
private capital, to that of projects 
financed by public funds, the addi- 
tional */,-billion-dollar investment of 
private capital is four times the cost of 
Hoover Dam and power plant, one 
and one-half times the estimated cost 
of the Central Valley Project when 
completed, two and one-half times 
the cost of Grand Coulee Dam and 
power plant exclusive of the irrigation 
system, and more than four times the 
estimated cost of the proposed San 
Francisco Bay crossing parallel bridge 
and approaches. 


Construction Undertaken in 1946 


When wartime restrictions were re- 
laxed and it was again possible to pro- 
ceed with construction to meet the 
60 percent increased demand resulting 
from an increase of 40 percent in 
population, the most feasible develop- 
ments for expansion were found to be 
on the Mokelumne, Yuba and Feather 
Rivers, which were the scene of the 
earliest hydroelectric developments 
nearly 50 years earlier. 

Salt Springs Dam, originally com- 
pleted in 1932, on the Mokelumne 
River, stores water used through the 
Salt Springs, Tiger, West Point and 
Electra Powerhouses. 

In 1946 the capacity of Salt Springs 
Dam was increased by 9,400 acre-ft 
by installing a wave wall and twelve 
11 X 40-ft radial gates, and construc- 
tion was started on the West Point 
and New Electra plants between the 
Tiger Creek and Old Electra power- 
houses. 

Starting at the afterbay for Tiger 
Creek Powerhouse, a tunnel 13 X 
15'/, ft in cross section was driven 
2.75 miles to West Point Powerhouse 
and thence 8.2 miles farther to serve 
the New Electra Powerhouse. 

To hasten completion, the align- 
ment was planned to give access to 
the tunnel from several points. The 
West Point Tunnel was driven from 
two adits and the New Electra Tun- 
nel from three adits and from the 
lower end. With the exception of 
two sections of very heavy ground 
which required many weeks to drive 
through, no serious problems were 


May 1950 * 


encountered other than those inherent 
in construction on a very fast sched- 
ule. Electra Tunnel was completed 
in 17 months, including 2.3 miles of 
concrete lining, or the equivalent of 
100 ft of completed tunnel every day. 

West Point Powerhouse, a rein- 
forced concrete and steel frame struc- 
ture 59 X 75 ft, rising 90 ft above the 
foundation, houses a 16,000-kva, 300- 
rpm, reaction-turbine-driven gener- 
ator. Water from the tunnel is de- 
livered to the turbine under a static 
head of 312 ft through 623 ft of steel 
pipe from 10 to 7 ft in diameter. To 
permit bypassing of the West Point 
plant, a concrete gravity diversion 
dam 26 ft above stream bed was con- 
structed and an 8-ft-dia pipe bypass 
was provided to carry the water from 
the river directly to the Electra 
Tunnel after it has passed through 
the West Point Plant. 

The 8.2-mile Electra Tunnel emp- 
ties into Lake Tabeaud, a small regu- 
lating reservoir or forebay, from 
which the water is conveyed through 
2,900 ft of 12-ft-dia concrete-lined 
tunnel and 3,251 ft of 10- to 6-ft-dia 
steel pipe to the New Electra Power- 
house under a static head of 1,268 ft 

The New Electra Powerhouse is a 
reinforced concrete and steel frame 
structure 230 X 88 ft, rising 68 ft 
above its foundation. It houses three 
33,000-kva, 225-rpm, horizontal-shaft 
generators, each driven by twin im- 
pulse wheels. 

A short distance downstream from 
the old powerhouse, a concrete grav- 
ity check dam 320 ft long by 22 ft 
high was constructed across the river. 
A number of slots through the dam 
control the flow of water to users 
further downstream, including the 
East Bay Municipal Utility District. 

The New Electra Powerhouse was 
put in operation in July of 1948 and 
the West Point in December 1948. 

The watershed of the Bear River, 
a tributary of the Mokelumne, re- 
mains to be developed. A rockfill 
dam creating a lake of 50,000 acre-ft 
of storage will be constructed a short 
distance below the existing Bear 
River Dam. Water stored behind 
both these dams will be conveyed 
through a 2.6-mile tunnel to the head 
of a 4,900-ft penstock 5 to 4 ft in 
diameter. Water will be delivered 
under a static head of 2,104 ft to an 
impulse-wheel-driven generator of 
33,000-kva capacity to be installed in 
the existing Salt Springs Powerhouse 
building. Work on this development 
is scheduled to start this fall, with 
completion in the spring of 1953. 

The third plant to be put in opera- 
tion during the present expansion 
program was New Colgate, on the site 
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of the original plant constructed in 
1899. This is on the Yuba River, a 
tributary of the Feather. It was 
originally served by a wood flume 7 
miles long. In 1941, the flume was 
replaced with a 4°/;-mile tunnel 
10 X 11 ft in cross section. In 
November 1948, the old plant was 
dismantled. The five 30-in.-dia steel 
and cast-iron penstocks were replaced 
by a single 1,630-ft steel pipe 8 to 
5'/, ft in diameter. By operating the 
tunnel as a pressure conduit, 100 ft 
of head was added, making the total 
static head 820 ft. 

The powerhouse, a reinforced con- 
crete structure 70 X 77 ft extending 
49 ft above the foundation to the 
generator floor and 50 ft above that to 
the roof, houses a single, vertical- 
shaft, reaction-turbine-driven gener- 
ator of 30,000 kva, or double the 
capacity of the old plant. The new 
powerhouse was put in operation in 
June 1949, just eight months after the 
old plant was shut down. 

The final stage of this expansion 
program occurred on Feather River 
where two new developments, Rock 
Creek and Cresta, have just been 
completed, between the Caribou and 
Big Bend plants, commissioned re- 
spectively in 1921 and 1908. Their 
combined capacity of 201,000 kva is 
slightly greater than the total of the 
three existing plants on the river. 
Suitable sites exist for 300,000 kva of 
additional capacity, which will be 
developed at some future time. 


Cresta Development Completed 

Cresta diversion dam, 35 miles 
above Oroville, was completed last 
November on the Feather River. 
It is 384 ft long at the crest and 
contains 80,000 cu yd of concrete. 
To unwater the foundation, the river 
was diverted by means of a levee 
through a short tunnel driven around 
the left abutment. Bedrock was un- 
covered 37 ft below the river bed and 
the dam rises 152 ft above it. A 
conveyor belt carried aggregate to a 
batching plant at the left abutment 
on the downstream end of the dam 
and the 80,000 cu yd of concrete were 
placed by two derricks. 

After the dam was complete, the 
installation of two drum gates began. 
Like those at Rock Creek, they are 
wedge-shaped, 124 ft long and 28 ft 
high, hinged along one edge and float- 
ing in a chamber constructed for each 
at the crest of the dam. The gates 
are controlled automatically by floats 
so as to hold the water in the lake at a 
maximum level regardless of flow. 
The lake level is particularly impor- 
tant at Cresta since the static head is 
only 290 ft. 
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ROCK CREEK POWERHOUSE on Feather River, California, delivers 126,000 kva to Pacific 
Gas and Electric Company's power system. Recently completed plant is one of five con- 
structed under company’s */,-billion-dollar postwar expansion program. 


A reinforced concrete intake pro- 
tected with a steel trash rake admits 
a maximum of 3,500 cfs into the 4- 
mile Cresta tunnel. This tunnel is 
horseshoe-shaped in section, 27 X 27 
and 26 X 26 ft, and located in good 
granite only 2,000 ft of which required 
concrete lining. The upper section of 
the tunnel, which was used tempo- 
rarily for diversion, was driven froma 
separate adit. The remainder was 
driven from an adit at Bear Creek, 
from the lower portal, and in each 
direction from Grizzly Creek, at 
which point the tunnel comes out into 
the open. Here the canyon is spanned 
by a circular reinforced concrete tube 
19 ft in diameter, supported on a 
concrete arch. 

To facilitate driving operations at 
all headings of Cresta as well as in 
Rock Creek tunnel, drill jumbos, on 
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which 12 to 15 pneumatic rock drills 
are mounted, were employed. While 
the broken rock is being loaded into 
cars by mucking machines, a hoist or 
“cherry-picker’’ installed at the rear 
end of the jumbo, is shifting cars, the 
empty cars being hoisted out of the 
way to permit the loaded car to be 
hauled back. The empty car is then 
lowered back to the rail and pushed 
to the heading to receive its load. In 
the central section of Cresta Tunnel, 
and for most of Rock Creek Tunnel, 
twin mucking machines were used, 
working side by side on separate 
tracks, so that each loading operation 
could proceed independently of the 
other. 

A surge chamber was constructed 
in an adjacent canyon and 970 ft back 
from the outlet portal. The chamber 
is 46 ft in diameter and 123 ft high 
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with a 16-ft-dia riser in the center. 
It is lined entirely with concrete and, 
like Rock Creek surge chamber, is of 
the differential, non-overflow type. 

The lower end of Cresta Tunnel is 
in a disintegrated granite formation 
requiring the use of a steel liner in the 
lower 602 ft. Twin penstock pipes 12 
ft in diameter, each 759 ft long, carry 
the water to the powerhouse turbines, 
passing under the state highway in a 
reinforced concrete culvert  con- 
structed for that purpose. 

The Cresta Powerhouse building 
required extensive excavation to 
reach suitable rock. It is a 70-ft-high 
reinforced concrete substructure sur- 
mounted by steel-frame and concrete 
curtain-wall structure 176 xX 98 ft, 
rising 62 ft to the roof. 

Equipment consisting of two 
37,500-kva_ vertical-shaft generators 
direct-connected to the 46,500-hp re- 
action turbines revolving at 180 rpm, 
is handled by two 110-ton-capacity 
cranes. A _ three-unit transformer 
bank steps up the generator voltage 
of 11,500 v for transmission at 220,000 
v. Cresta Powerhouse was put in 
operation in November 1949 and 
January 1950. 


Rock Creek Development 

Approximately 3 miles above Cresta 
Diversion Dam another concrete grav- 
ity dam was constructed, similar in all 
respects to Cresta Dam except that it 
is 562 ft long at the crest and contains 
153,000 cu yd of concrete. The river 
was first diverted in the summer of 
1948, after which it was necessary to 
excavate 65 ft of gravel to reach bed- 
rock. Starting in September 1948, 
concrete was placed in approximately 
60 X 40-ft blocks 8 ft thick, using a 
cableway with a movable head tower 
and a 4-cu yd bucket. The cableway, 
together with the batching plant and 
bulk cement silo, formed a modern 
concreting plant capable of placing 
over 2,000 cu yd per 24 hours. The 
dam rises 160 ft above its foundations. 
At its crest there are two openings in 
which drum gates exactly like those 
at Cresta Dam will be installed this 
year as soon as danger from high 
water has passed. 

Rock Creek Dam diverts 3,000 cfs 
into a 6.5-mile 25 X 25-ft horseshoe- 
shaped tunnel. Some world records 
for driving a tunnel of this size were 
made in both the upper and lower 
ends, where advances of 44 and 47 ft 
in 24 hours have been achieved. 
Many weeks the advance was in ex- 
cess of 200 ft in six days. 

Because of the blocky formation, 
it was necessary to support 21,000 ft 
with timber during driving and later 
to line these sections with concrete. 
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The lining was placed pneumatically 
behind collapsible steel forms in a 
continuous operation 24 hours per 
day. A total of 175,000 cu yd was 
required for the lining, or more than 
was placed in the diversion dam. In 
the central section, 150,000 cu yd 
were placed in a five-month period. 

On account of the soft and disinte- 
grated nature of the formation, the 
surge chamber was constructed en- 
tirely underground in sound granite 
about 900 ft from the lower end of the 
tunnel. The chamber is-from 55 to 
46 ft in diameter, 131 ft high and 
Gunite lined except for the 12-ft-dia 
riser in the center, which is of rein- 
forced concrete. The nature of the 
formation made it desirable as an 
added safety measure to place a steel 
liner inside the concrete lining on the 
lower 384 ft of tunnel. 

Rock Creek Powerhouse was con- 
structed on the steep bank of Feather 
River at a location where both the 
Western Pacific Railroad and the state 
highway are on the same side of the 
river. It was necessary to shift the 
highway location somewhat and to 
construct a heavy reinforced concrete 
structure over the highway to support 
the switch structure and the 400 tons 
of oil switches. 

The powerhouse site was unwatered 
using a semicircular levee which has 
also served as.a temporary detour for 
the highway. Foundations extend 14 
ft below river bed to bedrock. The 
powerhouse, like Cresta Powerhouse, 
is a composite reinforced concrete and 





steel-frame building 176 X 87 ft, 
which rises 61 ft above the foundation 
to the main floor and thence 66 ft to 
the roof. Two cranes of 135-ton 
capacity handle equipment during 
installation and will serve for main- 
tenance in future years. 

The tunnel is connected with the 
powerhouse by two 12-ft-dia steel 
penstock pipes, which taper to 10'/, 
ft at the turbines. Each pipe is 930 ft 
long and connects to the spiral casing 
of a 73,500-hp vertical-shaft reaction 
turbine. Both turbines are direct- 
connected to a 63,000-kva, 240-rpm 
generator. A three-unit transformer 
bank installed in the yard at each end 
of the powerhouse steps up the 
13,800-v generator voltage for trans- 
mission at 220,000 v. 

The existing Feather River plants 
are served by two steel tower lines. 
To handle the additional power, a 
third line was constructed from Rock 
Creek Powerhouse to Oroville. The 
presence of the two operating trans- 
mission lines, the Western Pacific 
Railroad, and the state highway be- 
neath it presented many construction 
problems. To reach the tower sites 
for construction of the concrete foot- 
ings and erection of the towers, it was 
necessary to install tramways or other 
means of access. 

To solve this problem economically, 
a scheme was borrowed from the 
lumber industry. Torpedo-like tubes 
of 16-in. diameter and 21-ft length, 
closed at each end and connected to 

(Continued on page 87) 





Load Capacity of Southern California 
Edison Company Expanded to 
234 Billion Kwhr per Year 


W. L. CHADWICK, M. ASCE 


Manager, Department of Engineering, Southern California Edison Co., 
Los Angeles, Calif. 


WHEN the current project—Big 
Creek No. 4—of the Southern Cali- 
fornia Edison Co. is completed, the 
company will have a total of more 
than a half million kilowatts of de- 
veloped power on the San Joaquin- 
Big Creek system, capable in an 
average water year of generating 
more than 2*/, billion kwhr. The 
average cost, including transmission 
lines, will be about $258 per kw. 
The Big Creek No. 4 project is but 
a part of the Company’s plant ex- 
pansion since the war, which has in- 
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cluded the addition of 370,000 kw of 
new capacity. No additions were 
made to the Big Creek-San Joaquin 
development from 1929 to 1948 be- 
cause of adverse economic, competi- 
tive, and war conditions, but in 1948 
a fourth unit and 37,000 kw were 
added to Powerhouse No. 3. This 
addition brought the total power de- 
veloped on the Big Creek-San Joaquin 
system to about 435,000 kw, but left 
one drop of 420 ft to be developed be- 
tween the tailrace of Big Creek Project 
No. 3 and the Kerchkoff Reservoir 
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serving the Kerchkoff Plant of the 
Pacific Gas & Electric Co. This drop 
is being developed by the Big Creek 
No. 4 project now under construction. 


Variety of Structures Included in Project 

The Big Creek No. 4 project in- 
cludes a concrete gravity dam 250 ft 
high across the San Joaquin River 
about 6 miles below Big Creek No. 3 
Powerhouse. The dam impounds a 
35,000-acre-ft reservoir extending to 
the tailrace of the No. 3 plant. Also 
included in the project are two sec- 
tions of 24-ft-dia tunnel totaling 2 
miles in length, a short connecting 
steel conduit of 15'/2-ft diameter, a 
single 15-ft diameter all-welded steel 
penstock, a powerhouse containing 
two 42,000-kw turbine generators, 
and an additional 230-kv transmis- 
sion circuit to the Los Angeles area, 
258 miles long. 

The first work at the dam was 
authorized late in May 1949. Dam 
excavation proceeded throughout the 
summer. The river was diverted 
around the dam site on October 1, 
and construction, plant erection, and 
excavation were sufficiently advanced 
by November 17 to permit placing the 
first concrete. Concrete has now 
reached a height of 135 ft above the 
lowest foundation and more than 53 
percent of the concrete required for 
the dam has been placed. As there 
are no natural aggregate deposits of 
any size in the area, aggregates are 
being made from granite tunnel muck 
and quarried rock. Six sizes with a 
maximum of 6-in. rock are being used. 
Concrete is placed by means of a 4-cu 
yd cableway bucket with traveling 
head tower. 

Tunneling started late in Septem- 
ber 1949. The first section, 2,535 ft 
long, was driven principally from one 
end and was completed in 80 working 
days. Work started on the second 
section in early January 1950. A total 
of 3,119 ft has been driven to date at 
an average of 36 ft per day, a record 
for a 24-ft tunnel in hard granite. 


Drilling Jumbo Carries 13 Drills 

Drilling is from a highly refined 
rail-mounted jumbo, carrying 13 IR 
35 automatic feed and retraction 
drills, using carset bits. The three 
top drills are mounted on extensible 
arms actuated by hydraulic jacks and 
can be pointed almost parallel to the 
roof; as a result overbeak has been 
at a minimum. The pipe frame of 
the jumbo forms the air receiver. 
About 96 holes are drilled per round 
and an average of about 3'/2 Ib of 45- 
percent dynamite is needed per cu yd. 

Mucking is by two-motored Con- 
way machines. Haulage is by bat- 
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FORMS FOR DRAFT TUBES and powerhouse substructure are placed inside cofferdam at 


site of Big Creek No. 4 hydro project of Southern California Edison Co. 


San Joaquin 


River can be seen flowing between cofferdam and rock ledge in background. 





LOW CENTER BLOCK of spillway permits passage of possible flash floods in San Joaquin 
River during construction of Big Creek No. 4 Dam of Southern California Edison Co. 


tery-operated locomotives and 6-cu 
yd mine-type dump cars. 

Powerhouse excavation has been 
completed and substructure concrete 
is being placed. Penstock excava- 
tion has been completed as has also 
excavation for the switchyard. Trans- 
mission-line towers founded on bell- 
bottom pile footings have been 
erected over 80 miles of the route and 
stringing is complete over 47 miles. 
Completion of the entire project is 
expected by July 1951. The cost for 
84,000 kw of nameplate capacity is 
expected to be about $21,000,000. 

The new project is being designed 
and constructed for the Southern 
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California Edison Company by Bech- 
tel-Morrison Knudsen. It will have 
been built without public funds and 
in spite of tax loads amounting to as 
much as $25.86 per kw year in a year 
like 1945 and $14.48 in 1949. 

Since the war the Company’s gross 
expenditure for new plant has been 
$214,500,000. There has been no in- 
crease in the price of power on the 
system served by the Big Creek 
San Joaquin project since 1922 
rather there has been a continuous 
decrease. California's hydro poten- 
tial has been well utilized by such 
projects, serving both irrigation and 
power. 
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Big Machines Speed Delta-Mendota 


Canal Construction 


O. G. BODEN 


Construction Engineer, Bureau of Reclamation, Tracy, Calif. 


IN CENTRAL CALIFORNIA the 
Sacramento Valley has about two- 
thirds of the available water and the 
San Joaquin Valley about two-thirds 
of the irrigable land. To more nearly 
balance this inequality, the more than 
$400 million Central Valley Project 
was conceived and is now under con- 
struction. In fact, parts of it are in 
operation. As shown in Fig. 1, the 
project extends from Shasta Dam on 
the Sacramento River north of Red- 
ding, some 500 miles southward to the 
proposed terminus of the Friant-Kern 
Canal near Bakersfield. 

Before San Joaquin River water, 
impounded in Millerton Lake by 
Friant Dam near Fresno, could be 
diverted 37 miles to the north by the 
Madera Canal and about 150 miles to 
the south by the Friant-Kern Canal, 
it was necessary to develop substitute 
water for the San Joaquin water 
users downstream from Friant Dam. 
The most economical source of such a 
supply is Sacramento River water 
partially impounded by Shasta Dam 
during periods of high runoff and 
subsequently released through natural 
waterways. At a point about 30 
miles downstream from Sacramento, 
the Delta Cross Channel is to be con- 
structed to divert water from the 
Sacramento River to a point near the 
bifurcation of the north and south 
forks of the Mokelumne River, and 
then release it into natural channels. 
From that point to the intake of the 
Delta-Mendota Canal, located about 
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nine miles northwest of Tracy, the 
flow of Sacramento River water across 
the delta will be by a combination of 
gravity and the drawdown at the 
Tracy Pumping Plant. 

The Delta-Mendota Canal is one 
of the key features of the project, and 
its primary purpose is to conduct 
water from the Delta 116'/2 miles 
southeasterly and to discharge it into 
the San Joaquin River, about 30 
miles west of Fresno at Mendota 
Pool. The canal water thus pro- 
vides a replacement for the San 
Joaquin River water stored by 
Friant Dam. In addition, theéanal 
will supply limited amounts of water 
for irrigation of new land and supple- 
ment the supply of existing irrigation 
districts. 


One of West's Largest Man-Made Rivers 


The Delta-Mendota Canal, con- 
struction of which began in 1946, is 
one of the largest man-made rivers 
in the West. It has an initial capac- 
ity of 4,600 cfs and progressively de- 
creases in size throughout its length, 
discharging into the Mendota Pool 
with a capacity of 3,200 cfs. The 
2'/,-mile section from Old River, one 
of the principal Delta channels, to the 
Tracy Pumping Plant, is of unlined 
construction, with a bottom width of 
66 ft and 3:1 slopes for the water 
prism. Atthe Tracy Pumping Plant, 
six 767-cfs pumps lift the water about 
200 ft vertically and discharge it 
through three concrete lines each 15 ft 
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FIG. 1. EXCESS FLOW from Sacramento 


River stored behind Shasta Dam, in northern 
part of California's Central Valley, irrigates 
thirsty land along San Joaquin River, in 
southern part of Valley. Water flows down 
Sacramento River to Delta Cross Channel 
and into lower San Joaquin River; here 
Tracy Pumping Plant lifts 4,600 cfs height 
of 200 ft into Delta-Mendota Canal. This 
man-made river, which will flow southward 
for 116 miles, in opposite direction to San 
Joaquin River, is expected to be completed 
by mid 1951. 


in inside diameter and about 5,000 ft 
long. Each pump is driven by a 
22,500-hp motor. 

From the end of the discharge pipes, 
the Delta-Mendota Canal follows 
a grade contour along the fringe of the 
foothills on the west side of the San 
Joaquin Valley for about 113 miles. 
The first 95 miles will be lined with 4 in. 
of concrete and will have a constant 
bottom width of 48 ft, side slopes of 
l'/o:1, and a vertical lining height 
varying from 17.87 to 15.54 ft. The 
last 18 miles will have a bottom width 
varying from 60 to 84 ft and 2'/2:1 
side slopes, with compacted earth 
lining on the base and inside slopes. 

Construction of this magnitude 
taxed the ingenuity of the contractors 

Morrison-K nudsen Co., Inc., M. H. 
Hasler Construction Co., the Western 
Contracting Corp., and others—and 
resulted in the development of some 
massive mechanical construction 
equipment. One of the major tasks is 


EXCAVATING 45 million cu yd in Delta 
Mendota Canal is machine job. Contractors 
Morrison-Knudsen Co. and M. H. Hasler 
Construction Co. use large draglines to take 
out main prism; carryalls and rollers to build 
up and compact banks; and bulldozers, 
motor graders, and small draglines to finish 
excavation. Before concrete lining is 
placed, 170-ton rail-mounted electrically 
operated trimming machine, here shown, 
finishes bottom and side slopes toexact grade. 
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Caterpillar Tractor Co 





the excavation which, for the canal 
and four appurtenant wasteways, is 
estimated in excess of 45,000,000 cu 
yd. Excavation of this magnitude 
requires the use of large equipment, 
the largest being a walking dragline 
having a 15-cu yd bucket which has 
excavated 20,000 cy yd in a three- 
shift day. At locations where the 
top of the concrete canal lining is 
above the natural ground surface, a 
compacted core bank is constructed 
with a minimum top width of 10 ft 
adjacent to the lining. 

In the sequence of construction 
operations, the compacted banks are 
constructed in advance of the drag- 
line excavation by use of carryalls or 
similar mechanized  earth-moving 


WHERE CANAL CROSSES water courses, 
highways, railroads and pipelines, heavy 
trimming and lining machines either pass 
obstacles under their own power or, where 
service cannot be interrupted, are hauled 
out bodily on flat-bed trailers on canal 
bank and reinserted on other side. In view 
right, trimmer is seen in canal prism at far 
right after passing location of Mountain 
House Siphon. Slipform and finishing and 
curing jumbos have completed lining up to 
siphon site and are ready to cross depression 
under their own power. 
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BEHIND TRIMMER, rail-mounted slipform 
machine (leading at right, above) vibrates 
and screeds 4-in. plain concrete lining into 
place. Behind slipform follow finishing 
jumbo (middle, above) and curing jumbo (at 
left, above). From latter, white curing com- 
pound is sprayed on. Another type of slip- 
form is seen at left. Diesel-electric genera- 
tors, mounted on all these machines, supply 
power for their multi-motored operation. 
Best lining progress to date is 20,000 lin ft 
in 20 working days. 


equipment, and compaction to 95- 
percent laboratory density is ob- 
tained by large rollers. These com- 
pacted banks will exceed 3'/» million 
cu yd for the entire canal. Follow- 
ing compaction, the draglines exca- 
vate the remainder of the canal prism 
and cast the material on one or both 
sides. In large thorough cuts, a por- 
tion of the excavation is sometimes 
moved by carryalls. For use in the 
concrete lining operations and for 
operational safety and convenience, 
a 5-ft berm is left at the top of the 
lining on both sides of the canal. 
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After the canal prism has been 
roughly excavated, the contractors 
bring the prism as near as possible to 
the specified grade and section by the 
use of bulldozers, motor graders, and 
small draglines. 

Heavy railroad rails, laid to line 
and grade on the berms on both sides 
of the canal, support, in suctession, 
the trimming machine weighing about 
235 tons, the slipform or lining ma- 
chine weighing about 200 tons, and the 
finishing and curing jumbos. Trim- 
ming machines in use are con- 
structed on different excavating prin- 
ciples. One contractor's machine uses 
bucket-line excavators and the other, 
oscillating-type cutters similar to 
those on certain highway graders. 

Following trimming operations, the 
slipform machine, traveling on the 
same rails, places the 4-in. unrein- 
forced concrete lining. The lining 
machine is basically a_ traveling 
screed and forming templet with high- 
frequency-tube vibrators positioned 
ahead of the screed in the concrete 
hopper. The vibrators, located 
slightly below the finished surface of 
the concrete and extending completely 
across the bottom and up to the top 
of both side slopes, serve the dual pur- 
pose of converting the concrete in the 
hoppers into a workable condition 
that will permit it to flow into the 
form at the screed, and simultane- 
ously compacting it into a substan- 
tially solid lining. The screed and 
forming templet strike off the material 
to grade and apply a relatively smooth 
finish. 

Trucks operating on the canal 
banks haul dry-batched material from 
the aggregate plant to the scene of the 
lining operations, where the concrete 
is mixed in two No. 34E double-drum 
pavers. After the concrete is dis- 
charged from the mixers, two manu- 
ally controlled transfer cars deliver it 
to circular chutes which are connected 
to the hopper ahead of the screed. 
Manual control of the transfer cars 
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permits uniform distribution of con- 
crete to the lining. 

One of the most important factors 
in the production of satisfactory con- 
crete lining is the manufacture and 
control of workable concrete. At 
present, the lining concrete has the 
following components: 38 percent 
sand; 8 percent No. 4 to */s-in. aggre- 
gate; 25 percent */s- to */,-in. aggre- 
gate; 29 percent */,- to 1'/»-in. 
aggregate; 1.30 bbl of cement; and 3 
percent average entrained air at the 
mixer. The concrete, which is placed 
with approximately a 2-in. slump, 
develops a 7-day strength averaging 
2,000 psi and 3,300 psi at 28 days. 

The present finish requires a rela- 
tively small amount of hand troweling 
in roughened areas and adjacent to 
the grooves. Specifications provide 
that: 

“The finished surface of the lining shall 
be equivalent to that obtained by effective 
use of a long-handled steel trowel. Light 
surface pitting and light trowel marks will 
not be considered objectionable. When the 
surface produced by the lining machine 
meets the requirements, no further finishing 
operations will be required.” 


Transverse grooves are cut in the 
lining by hand at about 12-ft inter- 
vals, and longitudinal grooves are cut 
at about 11-ft intervals by cutters 
mounted on the rear of the slipform. 
The grooves concentrate the cracking 
which occurs during curing and as a 
result of climatic temperature 
changes. The grooves are 1'/, in. 
deep and '/, in. wide on top, and on 
some of the contracts are being filled 
with an internal setting mastic. 
On recent contracts, the mastic has 
been omitted but possibly will be 
placed prior to operation of the canal. 
When the grooves have been cut, the 
entire lining surface is sprayed with 


34 


white pigmented curing compound. 

Peculiarly enough, the limiting 
factor in the production of concrete 
has been mixer capacity. To date, 
the record for an 8'/,-hour day has 
been 1,695 cu yd of concrete placed in 
1,185 lin ft of lining. In the best 
month to date about 20,000 lin ft of 
lining was placed in 20 working days. 
Total concrete in the lining of the 
Delta- Mendota Canal and the smaller 
Westley and Newman Wasteways is 
estimated at 687,500 cu yd. 

A major problem in connection with 
trimming and lining the canal is the 
movement of the equipment over and 
around obstructions, such as railroads, 
oil and gas pipelines, and some other 
major structures. The normal pro- 
cedure at such structure sites is to con- 
struct temporary embankments par- 
allel to the canal centerline at berm 
location, thus permitting the laying 
of rails and the movement of the 
machines under their own power. 
Railroad and large high-pressure oil 
or gas lines, on which service cannot 
be interrupted, are crossed by ramps 
excavated normal to the canal, over 
which the slipform and trimmer are 
hauled intact from the canal on large 
low-bed trailers, and then reintro- 
duced into the canal on the other side 
of the obstruction by the same 
method. 

As the Delta-Mendota Canal tra- 
verses the edge of the foothills, it 
crosses numerous drainage courses, 
highways, and other obstacles which 
make some large structures necessary. 
The largest single-barrel siphon is 
the Mountain House Siphon near 
Tracy, which passes under a paved 
highway and creek, and has a length 
of 1,010 ft from headwall to headwall, 
an inside circular diameter of 24 ft 3 
in., and a 24-in. wall thickness. This 
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MOUNTAIN HOUSE SIPHON, §single- 
barreled structure of 24-ft inside diameter, 
1,000 ft long, with 24-in. 3-in. walls, is seen 
ready for backfill. Siphon carries Delta- 
Mendota Canal under a creek and a paved 
highway. 


structure alone contains 8,460 cu yd 
of concrete and 1,200 tons of reinforc- 
ing steel. 

Where the hydrostatic head is low, 
multiple box-type siphons are used. 
A typical example is the Orestimba 
Creek Siphon near Newman, which 
consists of four 12-ft-wide by 16-ft- 
high barrels 330 ft long. The struc- 
ture contains 3,400 cu yd of concrete 
and over 250 tons of reinforcing steel. 
By the time the canal is completed, 
an estimated 12,000 tons of reinforc- 
ing steel will have been placed in the 
more than 120,000 cu yds of concrete 
in structures. 

Placement of this quantity of struc- 
tural concrete inspired the contractors 
to develop some ingenious adaptations 
for their mixers. One contractor 
removed the boom and replaced it 
with a conveyor belt discharging into 
a circular drop chute. The belt is 
articulated at the mixer so that it can 
be moved both vertically and hori- 
zontally, thus permitting the mixer to 
remain outside the excavation while 
depositing the concrete directly into 
the structure forms without the use of 
falsework or buggies. 


Tracy Pumping Plant, “Heartbeat"’ of Project 


One of the major features of the 
canal is the Tracy Pumping Plant 
which has been referred to by the press 
as the “heartbeat of the Central 
Valley Project.’ This plant is about 
9 miles northwest of Tracy, at the 
downstream end of the 2! »-mile-long 
unlined inlet canal in a cut about 70 ft 
deep. 

The plant building is of reinforced 
concrete 60 X 362 ft in plan and about 
82 ft high from foundation to roof 
slab. To protect the plant against 
earthquake and pump-thrust loads, 
the building was erected on 2,953 
timber piles 40 ft long. Foundation 
conditions encountered were such 
that holes for the piles were bored 
prior to driving. 

The pumping plant will contain 
six 84-in., 767-cfs vertical-shaft cen- 
trifugal pumps each powered by a 
22,500-hp motor. A 100-ton gantry 
crane on the roof serves the multiple 
purpose of handling the motor parts 
direct through circular roof hatches, 
handling bulkhead gates on the front 
of the plant, and moving the 21-ton 
pump gallery crane. This crane, 
which incorporates features for deliv- 
ering 40 tons of jacking pressure, will 


CIVIL ENGINEERING (Vol. p. 318) 





single- 

ameter, 
is seen 
Delta- 

. paved 


cu yd 
nforc- 


s low, 

used. 
timba 
which 

16-ft- 
struc- 
nerete 

steel. 
leted, 
nforc- 
in the 
icrete 


struc- 
actors 
ations 
ractor 
‘ed it 
g into 
elt is 
it can 
hori- 
xer to 
while 
r into 
use of 


Project 


f the 
Plant 
press 
-ntral 
ibout 
t the 
“ long 
-70ft 


orced 
ibout 
. roof 
rainst 
oads, 
2,953 
ation 

such 
bored 


ntain 
- cen- 
by a 
antry 
Itiple 
parts 
tches, 
front 
1-ton 
‘rane, 
deliv- 
», will 


>». 318) 





IN TRACY PUMPING PLANT, six 84-in. 
motor-driven pumps lift 4,600 cfs 200 ft into 
Delta-Mendota Canal. Structure rests on 
2,953 wooden piles 40 ft long. Power for 
six 22,500-hp motors will be generated at 
Shasta Dam. One-hundred-ton gantry crane 
will install and maintain motors, handle 
bulkhead gates, and move single 21-ton 
pump-gallery crane from bay to bay. 


be used for servicing and repair of 
non-embedded parts of the pumps. 
A unique feature is that the one gal- 
lery crane will be used by all six 
units and will be lifted from bay to 
bay by the 100-ton gantry crane. 


Discharge Lines of 15-Ft Diameter 

Three discharge pipelines of 15-ft 
inside diameter, about 4,875 ft long, 
will convey the water from the pumps 
to the canal. The upper 1,900-ft 
of the discharge lines, built to with- 
stand heads from a maximum of 120 
ft to almost none at the point of dis- 
charge into the canal, is of monolithic 
construction, heavily reinforced and 
having a wall thickness of 15 to 18 in., 
depending on the head. 

The high-head parts of the dis- 
charge lines are constructed of what 
is reported to be the largest precast 
concrete pipe ever manufactured. 
This pipe, which has a 15-in. shell 
thickness and was manufactured in 
12-ft laying lengths, is designed to 
withstand varying heads from 120 
to 220 ft. A hydrostatically tested 
steel cylinder, varying in thickness 
from '/,4 to °/\ in., is embedded in the 
concrete 2 in. from the inside face. 
Prestressed steel bell-and-spigot rings 
are attached to the ends of the cylin- 
der. An outer reinforcement of 7/s- 
to 1'/s-in. bars, located near the out- 
side of the pipe, is used in all cases, 
and in pipe designed for a head of 
over 150 ft, the outside of the steel 
cylinder is spirally wound with smooth 
reinforcement steel. A total of 731 
joints of this pipe were manufactured. 

Cages and cylinders were manu- 
factured in the United Concrete Pipe 
Corp. plant at Stockton and were 
trucked to a special pipe casting plant 
erected adjacent to the Tracy Pump- 
ing Plant, where the actual manu- 
facture was performed. Eighteen 
steel base rings mounted on heavy 
concrete slabs were used to hold the 
inside and outside steel forms. In 
manufacture, the inside form was 
clamped in position, the cylinder and 
reinforcement cage placed in position 
as a unit, and the outside form then 
placed and clamped. 

A spider spreader was placed on top 
of the form to maintain the alignment 
and provide rigidity for the upper 
part of the form. A metal cone 
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was placed on the spider to provide 
uniform distribution of concrete to 
the forms. Railroad cranes, operat- 
ing on tracks parallel to the base ring 
foundations, handled the forms, cylin- 
ders and concrete. While the con- 
crete was being placed in the pipe 
forms, eight external vibrators 
mounted on the outside form were 
operating at 9,500 vibrations per min. 
Each pipe section contains approxi- 
mately 27 cu yd of concrete. 


Reuse of Forms Is Necessary 

Since eight sections of pipe were 
manufactured each day, and there 
were only six sets of forms, two sets 
of forms had to be reused each day. 
Four to six hours after placement of 
concrete in the first two pipes manu- 
factured each day, the forms that were 
to be reused were stripped and a 
large wooden box placed around each 
pipe while it was still on its base ring. 
Thoroughly saturated steam was then 
introduced into the box to produce 
a curing temperature of from 120 to 
150 deg F. Curing continued for a 
minimum of 36 hours. On the other 
six pipes, from which the forms were 
not removed, the steam boxes were 
placed an hour after completion 
of concrete placement and the steam 
applied until the forms were removed. 
Steam curing was then reapplied and 
continued for 30 to 36 hours. At the 
end of the curing period, the pipes 
were removed from the base rings and 
transported to the storage yard, 
stored on end, and allowed to cool to 
air temperatures. When cool, they 
were thoroughly saturated with water 
to replace the moisture lost after 
manufacture and painted with white 
pigmented curing compound. 

Hauling and transportation of pipe, 
each joint of which weighs from 60 
to 62 tons and had to be moved con- 
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siderable distances from the pipe 
plant to the storage yard and then to 
the trench, presented a problem 
which taxed the ingenuity of the con- 
tractor. A large double A-frame 
mounted on pneumatic tires and 
drawn by a track-laying tractor, was 
used to handle the pipe. The device 
was backed over the pipe as it sat on 
the base rings, and a large cable-sup- 
ported steel band was lowered around 
the pipe and contracted by hydraulic 
cylinders. When the band was firmly 
clamped, the pipe was lifted from the 
base ring by a hydraulic hoist. The 
device transported the pipe in a 
vertical position suspended on the 
hoist cables. During laying opera- 
tions, the pipe was transported from 
the storage yard to the trench site in 
a vertical position and then turned 
to a horizontal position by a cable 
hoist and placed on blocking adjacent 
to the trench. 

The pipe was laid in the trench on a 
previously prepared sand bed by a 
large crawler-type crane. Joints are 
made watertight by calking between 
the bell-and-spigot rings with a com- 
pressible lead gasket 1*/, in. wide, 
having a °/,,-in. maximum thickness. 
The space between the ends of ad- 
joining pipe is filled on the inside with 
pneumatically placed mortar and on 
the outside with cement grout. Be- 
fore the earth backfill is placed, lean 
concrete backfill 2.5 ft thick is 
poured against the pipe in the bottom 
of the trench. 

The Bureau of Reclamation is 
justly proud of the construction being 
performed and appreciative of the 
efforts of the contractors who are 
performing it. Construction of this 
man-made river, which was begun 
in 1946, is scheduled for completion 
by mid-summer of 1951, and this 
schedule will be maintained. 
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IN A LAND of mammoth engineer- 
ing projects, the Columbia Basin 


Project stands as a giant among 
giants. It includes the world’s 
largest concrete dam, the world’s 


largest power plant, and the world’s 
largest pumping plant. Its gravity 
canals, irrigating a million acres of 
land, are indeed man-made rivers. 
Not only is the project extraordinary 
in size, but its construction is diffi- 
cult, since much of the excavation is 
inrock. For example, |'/, million cu 
yd of solid basalt were excavated 
from the first 1'/2 miles of the Main 
Canal. The project, Fig. 1, extends 
from Coulee Dam on the north 160 
miles (by road) south to Pasco, and 
from the Columbia River on the west 
some 50 to 60 miles east into the 
dry-land wheat area. 

The general scheme for getting 
water from the Columbia River to 
the land was to build Grand Coulee 
Dam, which raises the river level 
and thus reduces the pumping lift. 
Power generated at the dam will be 
used to pump the water up an aver- 
age of 280 ft into Grand Coulee. 
rhence it will flow by gravity canals 
to the lands of the Columbia Basin. 

The principal features of the proj- 
ect, besides Grand Coulee Dam, are: 

1. Grand Coulee Pumping Plant, 
which will lift water an average of 
280 ft, utilizing twelve 1,600-cfs 
pumps, each powered by a 65,000-hp 
motor. 
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WORKMEN’ ERECT 
STEEL for inlet transi- 
tion section of Bacon 
Siphon, designed to 
operate at head of 95 
ft. Constructed of 
reinforced concrete, 
siphon is 23 ft 3 in. 
in inside diameter. 
Wrought-iron seal 
ring used between 
sections is visible on 
face of shell. Bacon 
Siphon is one of 46 
inverted siphons in 
the Columbia Basin 
Project. 


2. The Feeder Canal with a 
capacity of 16,000 cfs, which will de- 
liver water from the pumping plant 
discharge pipes to the Equalizing 
Reservoir. 

3. The Equalizing Reservoir, 
formed by constructing earth-fill 
dams at each end of the upper Grand 
Coulee, which is 27 miles long, from 1 
to 5 miles wide, and has an active 
storage capacity of 700,000 acre-ft. 

4. The Main Canal, extending 
from the outlet works of the Equaliz- 
ing Reservoir to the head of the 
East High Canal at mile 7.8. This 
canal has a capacity of 13,200 cfs, a 
maximum cut of 90 ft in solid rock, 
and a bottom width varying from 50 
to 120ft. The Main Canal includes a 
23-ft 4-in.-dia. inverted siphon, and a 
10,000-ft horseshoe-shaped tunnel of 
the same diameter. A twin siphon 
and tunnel will be built when the 
land placed under irrigation requires 
additional capacity. At mile 8.0, a 
potential power site, the water drops 





Man-Made Rivers of 
Rival Natural 


A. J. DAVIDSON, Assoc. M. ASCE 
Chief, Office Engineering Subdivision, U.S. Bureau of Reclamation, 


Ephrata, Wash. 


165 ft into Long Lake Coulee, 5' , 


miles of which are utilized as a seg 
ment of the canal system. The ele- 
vation of this part of the system is 
controlled by the 111-ft-high Long 
Lake Dam. From Long Lake to the 
point where it divides into the East 
Low and West Canals at mile 20.8, 
the Main Canal has a capacity of 
9,700 cfs. 

5. The East High Canal, 110 
miles long, with 3,100-cfs capacity. 

6. The East Low Canal, 120 miles 
long, with a capacity of 4,600 cfs. 

7. The West Canal, 88 miles 
long, with a capacity of 5,100 cfs in- 
cluding the Soap Lake Siphon, 12,- 
900 ft long, 22 ft 4 in. to 25 ft in 
diameter, which will operate under 
231 ft of head. 

8. O’Sullivan Dam, an earth-fill 
structure approximately 3'/: miles 
long, 225 ft high, containing approxi- 
mately 10,000,000 cu yd of material, 
which impounds Potholes Reservoir. 

9. Potholes East Canal, 60 miles 
long, having a capacity of 3,900 cfs. 

Construction of the irrigation sys 
tem will include the following major 
items: (1) Four earth-fill dams with 
a total length of 6 miles and involv- 
ing 15'/, million cu yd of embank- 
ment; (2) ten tunnels with a total 
length of 11 miles, for which approxi- 
mately 1 million cu yd of excavation 
will be required; (3) forty-six in- 
verted siphons with a total length of 
28 miles, for which 1'/2 million cu yd 
of excavation, 300,000 cu yd of con- 
crete, and 85,000 tons of reinforcing 
steel will be required; (4) nine prin- 
cipal canal systems with a total 
length of 500 miles involving 41 
million cu yd of earth excavation, 
14' /, million cu yd of rock excavation, 


TABLE |. COLUMBIA BASIN CANALS COMPARED WITH NATURAL RIVERS 


AveraGe Dis 


CANAL CAPACITY RIVER AND STATION 
Crs Guarce,* Crs 
Feeder Canal 16,000 Illinois at Peoria, Ill 16,510 
Colorado at Lee Ferry, Ariz 17,300 
Main Canal 13,200 Tennessee at Knoxville, Tenn 13,370 
Willamette at Albany, Ore 13,740 
West Canal 5,100 Connecticut at So. Newberry, Vt 4,985 
East Low Canal 4,500 Snake at Twin Falls, Idaho 4,160 


* From Report of National Resources Committee, entitled ‘Low Dams,"’ Washington, D.C., 1938. 
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tion, bia River's Big Bend region, and produce 2 
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of Soap Lake Siphon following trench along 
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Dis headed, as second barrel will not be built for 
Crs some time; (3) lined section of Main Canal 
near Stratford, Wash., of unreinforced con- 
crete, cracking of 4'/-in. pavement being 
controlled by mastic-filled dummy joints. 
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. Reservoir will form on right of dam. 
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there have been some construction 


problems. A major one has been the 
job of coordinating the planning and 
development within the basin. Farm 
units do not consist of the conven- 
tional rectangular 40 and S0-acre 
tracts, but are planned to conform 
with topography and soil quality. 
This plan has many advantages, but 
extensive effort is involved in co- 
ordinating engineering requirements 
with the desires of land owners and 
with the plans of towns, counties, 
highway departments, and railroads. 
Full coordination must be attained 
before the design and construction 
program can proceed. 

The erratic surface of underlying 
rock in some of the canals requires 
extensive drilling and the digging of 
numerous test pits to furnish the 
data needed for estimating, bidding, 
and designing Extensive subsur 
face explorations are also required for 
locating concrete aggregates and 
suitable borrow material for earth 
work. Scarcity of water required for 
construction activities also has been 
a problem to contractors. 

Much of the upper reaches of 
major canals will be lined to prevent 
excessive seepage and canal breaks. 
The first linings applied to the larger 
canals were reinforced concrete 4'/¢ 
in. thick. A study and recommenda 
tion by a board of consulting en 
gineers led to the elimination of re- 
inforcing steel from the lining. 
Cracking is controlled by transverse 
and longitudinal dummy joints filled 
with mastic. 

The concrete mix used for lining a 
typical canal section was: 38 per- 
cent sand; 5'/, sacks of cement per 
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CANAL CHECK di- 
vides flow of Main 
Canal into East Low 
and West Canals. 
This structure, with 
its radial gates, is 
typical of such struc- 
tures on Columbia 
Basin Project. 


cu yd; and air 
entraining agent 
added at the 
mixer to entrain 5 
“" percent of air, 
which with a loss 
of 1 percent in 
handling, would 
give a net of 4 
percent in place. 
The aggregate was 
unusual in that it 
was water borne, 
well rounded and 
graded, and 100 
percent basalt—in 
fact, very good concrete aggregate. 
A buried asphaltic membrane 
lining will be used in the smaller 
canals and laterals. This lining is 
constructed by over-excavating the 
canal section from 12 to 20in. After 
the surface is prepared by dragging 
and rolling, it is sprayed with a 
catalytically-blown asphalt. The 
asphalt is applied at a temperature 
of about 375 deg F but hardens 
rapidly because of its high melting 
point. From 1'/, to 1*/, gal are re- 
quired for each square yard of mem- 
brane. The membrane, when cool, 
is about '/, to */s in. thick, tough 
and flexible, and capable of resisting 
settlement, heaving, impact, and 
other abuses without damage. For 
protective purposes, the membrane 
is covered to the depth of the over 
excavation. Gravelly material is 
preferred because of its ability to re- 
sist erosion. 
Extensive been 


studies have 


made by the Bureau of Reclamation 
lining. 


to find a low-cost canal 
Buried asphaltic 
membrane is the 
best answer found 


to date. Bids re 






SOAP LAKE SIPHON 
will carry water of 
West Canal around 
Soap Lake as in- 
dicated by dotted 
line Structure in 
lower right is part of 
West Canal _ with 
canal check toright of 
curve. West wall of 
Lower Grand Coulee 
is in background. 














ceived recently for lining 15 miles of 
canal resulted in a cost of 68 cents 
per sq yd, including the cost of over 
excavation and refill. This cost com 
pares favorably with the costs of 
other methods in view of the fact 
that this was the first large job to be 
advertised involving the new type of 
lining. 

In terms of dollars, the construc 
tion program for the project, includ 
ing the power development, is about 
45 percent complete. Grand Coulec 
Dam is complete. Of the 18 majo: 
generating units, 13 are in operation 
The pumping and storage facilities 
above the Main Canal are about 50 
percent complete, and 27'/2 miles of 
major canals have been finished, as 
have 3 earth-fill dams, 3'/2 miles of 
inverted siphons 19 to 25 ft in 
diameter, and one tunnel 2 miles long 
and 23 ft 5 in. in diameter. About 
$125 million worth of construction 
and supply contracts are in force. 
The present program contemplates 
priming the canal system in the fall 
of 1951 with water being made avail- 
able for 87,000 acres of new land dur 
ing the 1952 irrigation season. 

When completed, the project, in 
cluding the power development, will 
have cost $750 million. It will 
generate 2,000,000 kw of power and 
provide irrigation for 1,000,000 acres 
of dry land. The magnitude and 
complexity of the various features 
will have engaged the engineering 
skill of the Bureau of Reclamation 
for several decades. The engineering 
skill which has been applied to the 
development of this natural resource 
of water and land will result in pro 
viding homes and occupation for an 
estimated 150,000 people and a con- 
sequent broadening of the wealth 
and tax base of the Northwest and 
the nation. 

The Columbia Basin Project is 
being built by the Bureau of Reclama- 
tion under the supervision of Frank 
A. Banks, Assoc. M. ASCE, District 
Manager, Columbia River District 
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Los Angeles Considers Reclaiming Sewage 
Water to Recharge Underground Basins 


From Symposium on Reclamation of Water, Presented at 
Los Angeles Session of Sanitary Engineering Division 


HAROLD E. HEDGER, M. ASCE 


Chief Engineer, Los Angeles County Flood Control 
District, Los Angeles, Calif. 


A LARGE segment of the present 
population of Los Angeles County, 
and most of the future growth of the 
metropolitan area, are dependent 
upon imported water supplies. The 
City of Los Angeles solved the prob- 
lem of providing an adequate water 
supply for a rapidly expanding popu- 
lation by completing, in 1913, a 233- 
mile aqueduct with a capacity of 450 
cfs from the Owens River in the High 
Sierra at a cost of $23 million. By 
1930, when Los Angeles County con- 
tained 2,200,000 people, 44 percent of 
the population of the state, the need 
for an additional source of water 
supply was recognized as a regional 
rather than merely a community 
problem, and led to the construction, 
at a cost of $220 million, of the Metro- 
politan Water District Aqueduct to 
tap 1,600 cfs of Colorado River water. 

Nevertheless two-thirds of the total 
water now used in the Metropolitan 
area comes from groundwater sources. 
The total groundwater storage avail- 
able for utilization at economic 
pumping lifts within this area is esti- 
mated at over 4,000,000 acre-ft. 
However, the growth of population, 
which reached 4,272,000 in January 
1950, and the expansion of industry 
in Los Angeles County, have resulted 
in both overdrait on, and declining 
yields from, the more shallow water 
zones, necessitating a program of pro- 
gressive well deepening. 


Replenishment of Groundwater Supplies 


The metropolitan area of Los An- 
geles County, which may be described 
as the area between its mountains 
and the sea, contains 22 natural 
underground reservoirs in the form 
of water-bearing sands and gravels 
impounded by underground geologic 
structures. Some of these basins are 
located in a chain or series; others are 
independent. 

One of the largest basins, the San 
Fernando Valley, is unique in that it 
is located entirely within the City of 
Los Angeles and receives the infiltra- 
tion of Owens River water used for 
agricultural purposes, which has kept 
its groundwater levels fairly high in 
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recent years. The other major basins 
of the metropolitan area are not so 
well off as to groundwater replenish- 
ment, and some of them pose serious 
problems. 

Both surface and underground 
water supplies for the West Coastal 
and Central Basins (areas marked I 
and II, respectively, in Fig. 1) are 
derived from the San Gabriel River 
and its tributaries and from the Los 
Angeles River and its system. Opera- 
tion of 14 District flood-control dams, 
controlling a mountain drainage area 
of over 400 sq miles and having a total 
storage capacity in excess of 90,000 
acre-ft, has not only reduced flood 
hazards but, within the limits of safe 
flood-control operation, has permitted 
conservation of significant portions of 
seasonal flood flows for later release to 
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FIG. 1. 


LOS ANGELES COUNTY supports 


population of 4'/, million between mountains 


and sea in semi-arid region. Groundwater 
sources, supplying two-thirds of total water 
use, are being depleted, and two major 
aqueducts have been built to import distant 
river water. Storm drains, floodways, ocean 
outfalls for sewage disposal, and urban de- 
velopment of paved streets and impervious 
roofs prevent recharge by normal percola- 
tion. Uneconomic well depths and sea 


water encroachment have stimulated pro- 
posals to reclaim sewage and flood flows. 
Water reclamation projects proposed include 
spreading grounds for flood waters and both 
spreading grounds and recharging wells for 
reclaimed sewage in zones marked | and II. 
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the absorptive stream channels and 
spreading grounds, which recharge 
the groundwater basins. In the up- 
per valley areas large peak flows can- 
not be economically conserved and 
are lost to the sea. 

In the West Coastal Basin, the re- 
cession in water levels in both shallow 
and deeper zones has caused the in- 
trusion of sea water which has already 
advanced 1'/, miles inland from the 
shore line in the vicinity of Redondo 
and destroyed numerous municipal 
and industrial wells. 

Increase in the consumptive use of 
water has paralleled the demands of 
an increasing population and a wide 
variety of industries. This intensive 
development has reduced and extent 
of surface areas formerly available for 
infiltration of precipitation that pro- 
vided significant increments to 
groundwater storage. In addition, 
the accelerated program of construc- 
tion of trunk sewers and laterals 
caused large flows of sewage formerly 
available for natural groundwater re- 
charge to be lost to the sea. The loss 
of the large flows of treated sewage 
effluent, which formerly were a 
source of recharge for groundwater 
basins, constitutes a very important 
but neglected phase of conservation. 

In the foothill basins, where a pro- 
gram for utilization of reclaimed water 
would not be economically feasible be- 
cause of basin structure and high 
pump lifts, current overdrafts may be 
lessened provided measures are con- 
tinued to conserve local flows by con- 
structing additional water spreading 
grounds high on the alluvial cones. 
Ultimately, however, intensive de- 
velopment in such basins will require 
imported water to supplement the 
groundwater supply. 

Reclamation of Waste Water 

Sewage, because of its relatively 
constant flow, constitutes an 1m- 
portant potential source of water for 
reclamation and spreading. The pro- 
posed reopening, as a water reclama- 
tion plant, of the Tri-Cities Treat- 
ment Plant abandoned in 1948, 
would again return for percolation 
in the Rio Hondo channel approxi- 
mately 9,000 acre-ft of reclaimed 
water annually. Construction of ad- 
ditional reclamation facilities in the 
Whittier Narrows area, to treat sew- 
age diverted from the San Gabriel 
Valley outfall, would permit an ini- 
tial additional recovery of 10,000 
acre-ft of water annually with a 
potential, when facilities permit, in 
excess of 50,000 acre-ft annually. 
The Los Angeles County Flood Con- 
trol District's Rio Hondo Spreading 
Grounds of 400 acres could be utilized 
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RIO HONDO SPREADING GROUND of 400 acres diverts flood waters retained behind dams into basins for recharging underground res- 


ervolrs. 


Temporary diversion dam and intake appear at left; at right, spreading basins are filled with water. 


Capacity is about 400 cfs 


of storm water. This is one of ten spreading grounds in use by Los Angeles County Flood Control District. 


for spreading the plant effluent, as 
these grounds have ample capacity. 

Experimental tests relative to 
spreading of sewage-treatment-plant 
effluents were conducted by the Flood 
Control District in 1949 at basins ad- 
jacent to the Whittier and Azusa 
sewage treatment plants. It was 
found that percolated effluents were 
bacteriologically safe well within a 
depth of 7 ft from the ground surface; 
that alternate weekly periods of per- 
colation and of resting and cultivation 
would be necessary; and that ap- 
proximately 60 acres of spreading 
grounds would be required for an 
initial inflow of 10 mgd of treated 
effluents, and 300 acres of grounds for 
a capacity of 50 mgd. 

Efforts to prevent further over- 
drafts in the West Basin have re- 
sulted in current proceedings to ad- 
judicate water rights, and in the 
formation of the West Basin Water 
District in order to secure member- 
ship in the Metropolitan Water Dis- 
trict of Southern California which is 
now furnishing imported Colorado 


River water to neighboring com- 
munities. 

Irrespective of any substantial 
addition to groundwater, there is 


the necessity for creating a fresh- 
water barrier along, and inland from, 
the saline front along the coastal 
margins to prevent ultimate de- 
struction of the groundwater body in 
the West Basin. The creation of such 
a fresh-water barrier would alone 
economically justify the construction 
of water reclamation plants and 
groundwater recharging facilities in 
the area. 

A water reclamation plant may be 
established adjacent to the sewage 
treatment plants of the County Sani- 
tation District in Wilmington, and 
another adjacent to the City of Los 
Angeles treatment plant at Hyperion 
From the Sanitation District plant 
reclaimed water can be conveyed to 
the proposed spreading grounds east 
of Redondo Beach, and perhaps to re- 
charge wells. Effluent from the 
Hyperion plant can be pumped to 
proposed spreading grounds nearby. 
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Reactivation and operation of the 
Tri-Cities plant to recharge the 
groundwater body via stream chan- 
nels is estimated to cost, on a 50-year 
basis, $9.30 per acre-ft. The average 
total cost of establishing a 10-mgd 
reclamation plant below Whittier 
Narrows and recharging at spreading 
grounds would be $16.40 per acre-ft 
on a 50-year basis. For 50 mgd, this 
cost would’ be $14.20 per acre-ft. 
Proposed construction and operation 
of plant facilities, pipelines and 
spreading grounds to recharge per- 
meable areas in the vicinity of Re- 
dondo Beach would cost $18.00 per 
acre-ft on a 50-year basis. 

Since only limited sections of the 
county would profit directly from 
these activities, financing of the 
water reclamation projects must be 
assumed by those benefited. Deter- 
mination of the areas benefited, or 
more precisely the common areas 


overlying the groundwater body re- 
charged by specific water reclamation 
facilities, has indicated the necessity 
for initial establishment of two water 
conservation zones or tax districts. 
Zone I in general covers the Central 
Coastal Basin, and Zone II includes 
the West Coastal Basin. 

The Flood Control District en- 
abling act of 1915, which delegates 
responsibilities in the field of water 
conservation, lends itself to amend- 
ments which would permit establish- 
ment of water conservat on zones 
with separate tax structures. Steps 
toward this objective have been taken 
and the formation of such tax zones 
and financing of the water reclama- 
tion plans presented here seem an 
early prospect. These steps, com- 
bined with full use of the Colorado 
River supply, may enable Los An- 
geles County to stave off water 
shortages for a decade or more. 





Blending of Sewage Effluent with Natural 
Waters Permits Reuse 


From Symposium on Reclamation of Water Presented at 
Los Angeles Session of Sanitary Engineering Division 


A M RAWN, M. ASCE 


Chief Engineer and General Manager, Los Angeles County 
Sanitation Districts, Los Angeles, Calif. 


RECLAIMING WATER from sew- 
age is not a new idea and the re-use of 
sewage or sewage effluent for agricul- 
ture, industry, and, after some natural 
purification process, for domestic 
purposes, is well established. For 
many years none of the sewage, as 
such, or the water reclaimed from it, 
flowed out of the San Gabriel Valley 
(Fig. 1). It was either returned to 
the groundwater as drainage from 
cesspools and leaching grounds, or 
discharged as oxidized sewage-plant 
effluent into the stream beds and dry 
water courses in the valley. The 
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sewage of Chicago provides a large 
part of the water supply for the 
lower Illinois River, and the sewage 
from the cities on the Upper Missis- 
sippi River System provides an 
appreciable part of the water supply 
for St. Louis, Memphis and New 
Orleans throughout the year, and a 
large proportion during the months of 
low runoff. 

In order to explore the possibilities 
of controlled reclamation of water 
from sewage and industrial wastes in 
the Los Angeles metropolitan area, 
legislative officials in the county ap- 
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pointed the County Surveyor, the 
Chief Engineer of the Flood Control 
District, and the Chief Engineer of 
the County Sanitation Districts to 
report on this question. Following a 
little over a year of investigation and 
research, a report was prepared which 
showed current practice in the rec- 
lamation of water from sewage here 
and elsewhere; public sentiment with 
respect to controlled reclamation; 
and the relative economics of reclama- 
tion versus importation of new water 
from other watersheds. 

Controlled reclamation of water 
from sewage and industrial wastes 
must be completely divorced from 
sewage treatment and disposal if it is 
to be successful. For instance, if the 
sewage works is being relied upon asa 
water reclamation plant and has to 
reclaim all the plant effluent, there 
will be occasions when the water 
reclamation process will be thoroughly 
degraded and will suffer accordingly. 
However, if the water reclamation 
plant is allowed to begin where the 
sewage treatment works leaves off, it 
can then select only such part or 
quality of sewage-treatment-plant ef- 
fluent as is wholly satisfactory, and at 
such time as the reclaimed effluent is 
needed. Such an arrangement, how- 
ever, implies that there is a final dis- 
posal of sewage from the sewage treat- 
ment plant whether or not the water 
reclamation plant is operating. The 
City of Baltimore offers an excellent 
example of this arrangement. 

Again, if the sewerage system is 
complete in itself, a water reclama- 
tion plant can be located at any point 
along its main trunks or interceptors, 
abstracting from the sewers such 
quantities as are required, purifying 
the effluent to any desired degree, and 
returning the residue to the sewer for 
final disposal in the sewerage system. 
In a system such as that operated in 
the metropolitan area of Los Angeles 
County, such a procedure would be 
entirely practical. 


Some Natural Purification Process Needed 


While reclamation-plant effluent 
may be used directly in some branches 
of agriculture and in some industries, 
it must undergo some natural purifica- 
tion process before it loses the stigma 
which attaches to it for domestic use. 
It is a perfectly natural twist of 
human nature to countenance the 
diversion of many times the total 
flow from a given stream, each time 
returning the used water for reuse 
downstream, and at the same time 
to summarily reject as inappropriate 
the re-use of sewage-treatment-plant 
effluent, even though the latter may 
be far better than the available raw 
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PROPOSED REOPENING of Tri-Cities activated-sludge sewage treatment plant would 
reclaim 9,000 acre-ft per year at estimated cost of $9.30 per acre-ft. This plant was aban- 
doned in 1948, when area served was connected to ocean outfall of Los Angeles County 


Sanitation District. 


water supplies. Similarly, there is no 
aversion or resistance to pumping 
water from aquifers which are fed in 
part by drainage from cesspools or 
sewage treatment works, because of 
the one step of natural purification 
which has entered into the process. 


Use for Recharging Underground Supplies 

A convenient way to avoid conflict 
with the public feeling of aversion to 
the direct re-use of reclaimed sewage 
waters, then, is to utilize the same 
natural processes of purification now 
considered acceptable by esthetic and 
health standards. The recharging of 
underground water through stream 
channels and artificially created sand 
beds has proved economical and satis- 
factory and will permit the re-use of 
reclaimed sewage waters on the same 
unrestricted basis as obtains for 
present domestic supplies. 

While it is entirely possible that the 
spreading of primary sewage-plant 
effluent on sand beds will prove to be 
an acceptable method for recharging 
underground waters, there are difficul- 
ties involved in such a course of 
action. The principal objection is not 
the fear of contamination, but rather 
the likelihood of odor nuisance, mos- 
quitos, and reduced rate of percola- 
tion requiring more and larger bed 
areas or more frequent cleaning. To 
obviate these objections, it is recom- 
mended that the effluent from a water 
reclamation which is to be discharged 
onto sand beds for percolation into 
groundwater be a well-oxidized, sec- 
ondary effluent such as is produced by 
a complete sewage-treatment process. 

Although ‘‘complete’’ treatment of 
sewage effectively removes the or- 
ganic materials from the effluent, the 
dissolved mineral content of the 
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sewage passes through the process 
relatively unchanged. Hence it is im- 
portant that the dissolved mineral 
loading of the sewage to be used for 
reclamation purposes be within cer- 
tain specified limits. In general, 
sewage from residential and business 
areas will fall well within the require- 
ments. For example, it is esimated 
that the water reclaimable from the 
sewage of the San Gabriel Valley area 
of Los Angeles County would have 
the following characteristics: total 
dissolved mineral solids, 710 ppm; 
chlorides, 130 ppm; and total hard- 
ness, 184 ppm. This water compares 
favorably with many natural im- 
ported and local ground waters. 

The extent to which reclaimed sew- 
age waters will be used for agricultural 
purposes in Los Angeles County may 
well be a function of the market value 
of the crops it is proposed to irrigate. 
The usual conditions of use will re- 
quire pumping, a lengthy supply line, 
and an extensive separate distribution 
system. With crops of high value 
such as citrus, this use may be eco- 
nomical, but for low-value crops the 
water costs may be prohibitive. It is 
essential that the water be applied to 
the land as required by the crop and 
not as dictated by the sewage flow. 


Use of Reclaimed Sewage Water in Industry 

The quality and character of re- 
claimed sewage waters to be used as 
industrial supplies will depend upon 
the processing needs of each specific 
industry. Direct use of reclaimed 
sewage water in industry is restricted 
by public health considerations to 
those processes where there can be no 
contact between the reclaimed water 
and human beings or processed food. 

(Continued on page 89) 


4l 





art 





foe 


FRAGMENT OF VERMONT 


~~ 
OVERCROSSING ROSEMONT 


iB & E0GEWARE AO. 


areful Design Cul 


Construction Costs on Los 
Angeles Freeway Structures 


L. C. HOLLISTER, M. ASCE 
Supervising Bridge Engineer, California Division of Highways, 
Sacramento, Calif. 


ENGINEERING CONNECTED with the design of freeway structures in a 
large city is not all stress analysis, the author told the Structural Division 
at its Los Angeles Meeting in April. Before designs can be started, the 
requirements of many interested parties must be coordinated, rights-of-way 
purchased, buildings moved and tenants rehoused, utilities relocated, and 
plans made for detouring traffic during construction. As structures are 
frequently on curves, complicated forms are required, and stresses are 
not susceptible of rigid academic analysis. With architectural advice, 
the designers have developed a simple unadorned hollow box-girder type 
of construction—providing an out-of-sight space for utilities—supported 
by long beams and a minimum of plain columns. Careful detailing has 
made for simple fabrication and erection of forms and placing of reinforcing 
steel and concrete. The resulting structures have a clean, well-tailored 
appearance. Drawings are made with the contractor in mind, to save him 
time in taking off quantities for bidding and to minimize mistakes. 


TO RELIEVE the continually grow- 
ing traffic congestion in the Los 
Angeles area, the California State 
Division of Highways is spending 
many millions of dollars on freeway 
construction. The Arroyo Seco Free- 
way has been open for several years; 
a section of the Santa Ana Freeway 
has been open for some time; and the 
Hollywood and Harbor Freeways are 
under construction. 


complex. The amount of prelimi- 
nary investigation and planning for a 
freeway structure in the heart of a 
city like Los Angeles is tenfold that 
required for an ordinary bridge in a 
peaceful rural area. 

Many factors enter into the selec- 
tion of a freeway location and the 
most desirable location may not be 
the cheapest either from the con- 
struction or the right-of-way stand- 
point. The whole design procedure 
becomes one of cut and try, of com- 
promises from start to finish. Geo- 
metric design must be worked out 
with right-of-way problems, and ar- 


A Complex Engineering Problem 
The total engineering problem in 
connection with the design, construc- 
tion, and maintenance of a freeway is 








AVE OVERCROSSING 


chitectural treatment must fit in with 
economic and structural requirements 
until a satisfactory layout and design 
have been attained. Since freeway 
structures usually involve _ city 
streets, the city’s engineers must be 
consulted as to future street develop- 
ments. 

After weighing the requirements of 
bridge design, highway design, city 
street design, and right-of-way, a 
definite alignment, grade, and road 
way width can be established. In 
addition, requirements for storm 
drains, telephone lines, gas lines, 
power lines, police and fire signals, 
and street car and interurban facilities 
must be considered so that each of the 
affected agencies can prepare its plans 
both for permanent installation and 
for temporary service during con 
struction. 

Then come the problems of detour 
ing existing traffic and determining 
the best order of construction with 
respect to adjacent jobs so as to in 
convenience street traffic as little as 
possible. Since bridge structures can 
best be built ahead of freeway grad- 
ing, a small amount of approach free 
way grading or connecting street work 
is necessarily included in each bridge 
contract, which requires further coor 
dination and planning between agen 
cies. 

Hollywood Freeway Structures Completed 

On the 3'/.-mile stretchvof Holly 
wood Freeway extending from the Los 
Angeles Civic Center westward to 
Vermont Street, the bridge structures 
are completed and grading and pav- 
ing projects are under wav. In this 
section there are approximately 33 
highway separation structures and 3 
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THIRTY-THREE grade-separation structures have been constructed on Hollywood Freeway between Los Angeles Civic Center and Vermont 


Avenue. Note four-level intersection with Harbor Freeway just left of center at lower edge of panorama on this page. 


architect, H. C. Van der Goes. 


pedestrian crossings, which vary in 
span from 38 to 143 ft. The 143-ft 
span, where the Santa Monica Free- 
way joins the Hollywood Freeway, is 
the longest concrete girder span in the 
state. The separation structures are 
generally of the box-girder type and 
range in unit cost from $9 to $26 
per sq ft of roadway surface. The 
most complicated is the four-level 
crossing of the Arroyo Seco—Harbor 
Freeway with the Hollywood Free- 
way, which cost $1,065,654, or $10.09 
per sq ft. 

Detailed data on costs are not yet 
available but the approximate cost of 
the structures in this 3'/2-mile section 
is $7,500,000, or in the neighborhood 
of $2,100,000 per mile. The road- 
work excavation, erosion protection, 
paving and other construction items 
will come to about $4,900,000. In 
addition, right-of-way will cost around 
$7,200,000. Thus the total cost will 
be about $19,600,000 or $5,500,000 
per mile. 


Right-of-Way Is Important 

Right-of-way problems in connec- 
tion with a downtown freeway project 
are important and require painstak- 
ing attention. On this 3'/s-mile 
stretch, 810 parcels of real estate were 
purchased, including such types of 
property as schools, churches, apart- 
ments, a large assortment of busi- 
ness establishments, and many homes 
both large and small. In this area 


shortage. Houses were sold under 
contract with the provision that the 
successful bidder must move the 
dwellings intact to a suitable location 
and give the occupants a 6-months’ 
lease. If a building was of such a 
type that it could not be moved, then 
the contract called for finding suitable 
homes for the occupants before de- 
molition. 


Continuous Box-Girder Design Adopted 


This section of the Hollywood Free- 
way will carry approximately 100,000 
cars a day at the maximum legal speed 
of 60 mph. Alignment, sight dis- 
tances and grades have been laid out 
for safety at higher speeds with less 
traffic, but as the volume of traffic 
increases the safe driving speed de- 
clines. The “on’’ and “‘off’’ ramps 
are theoretically designed for 70 per- 
cent of the freeway speeds. 

This section of freeway has been 
designed in accordance with the high- 
est standards of the American Asso- 
ciation of State Highway Officials 
Likewise, each of the structures has 
been designed in accordance with the 
latest AASHO design specifications 
for highway bridges which provide 
for an H20-S16 loading with basic 
concrete design stresses at 1,000 psi 
and structural steel at 18,000 psi in 
tension. In January 1950 the allow- 
able working stress in concrete was 
raised from 1,000 to 1,250 psi for the 
box-girder type of structure in the Los 


9,200 people were moved from their Angeles area. This increase was 
homes without a single eviction, and allowed for two reasons: (1) This 
during a period of critical housing type of structure has an inherent 
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stiffness which justifies higher stresses; 
and (2) concrete cylinder tests in the 
area have demonstrated that an ulti- 
mate strength of 4,000 psi for con- 
crete can reasonably be expected. 
The box-girder type of structure 
adopted appears to be particularly 
suited to freeway construction in the 
Los Angeles area for several reasons. 
The freeway crosses under many very 
busy streets in the downtown area, all 
of which are underlaid with numerous 
utilities. These facilities must all be 
provided for in the construction of the 
freeway, and in most cases the logical 
solution is to carry them across the 
freeway on the structure. The hol- 
low-girder design with the boxed-in 
areas between girders makes an ideal 
out-of-sight location for these utilities. 


Maximum Architectural Appearance 


In addition, these structures with 
their smooth soffits make it possible to 
provide the maximum in architectural 
appearance. Because the top and 
bottom slabs increase the stiffness and 
torsional resistance of the girder 
stems, the girders can be built on 
rather sharp radius curves, making the 
structure conform to the curvature, 
changing superelevation and para- 
bolic grades of the curvedramps. Be- 
cause of the flexural stiffness thus pro- 
vided, the girders can be built in rela- 
tively long spans with comparatively 
shallow depths. This saving of from 
6 to 12 in. in the depth of the structure 
saves an equivalent depth of excava- 
tion over a large freeway area. 
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Another advantage to having a 
bottom slab is that it provides ample 
area in which to place reinforcing 
steel. It is structurally satisfactory 
and desirable to spread the tension 
steel out in bottom slabs for positive 
moment and in top slabs for negative 
moment. 

Since the steel is not located within 
the stem, it is not possible to bend 











MOST FREEWAY 
STRUCTURES are 
continuous box-gird- 
ers supported on bents 
which bend with 
superstructure. 
Boxed-in areas pro- 
vide out-of-sight space 
for utilities. Fourth 
Street Overcrossing 
(top), Third Street 
ramp (left), and typi- 
cal boxed retaining 
wall (lower left) are 
all on Harbor Freeway 
but are characteristic 
also of Hollywood 


Freeway construction. 


bars up near sup- 
ports. Shear rein- 
forcement there- 
fore is provided 
entirely by stir- 
rups—an advan- 
tage to the rein- 
forcing fabricator 
and erector because all the heavy, 
main reinforcing bars are straight, and 
are easily fabricated, shipped and 


placed. 

An exact and academic method of 
analysis for computing the stresses in 
these structures is not available. 


Most of them are of the continuous- 
girder type supported on bents which 
bend with the superstructure. In 





some cases, they are single-span rein- 
forced concrete box-girder frames. 
In either case they are of the indeter- 
minate type, which means that final 
stresses due to applied loads will de- 
pend on the relative flexural qualities 
of the beams and columns. Since an 
exact moment of inertia, upon which 
the flexure depends, cannot be deter- 
mined, the designer must make cer- 
tain assumptions as to the moment of 
inertia at the beginning of the struc- 
tural analysis. 


Some Wedge-Shaped Spans 

Not only are many of the structures 
skewed, but in some cases adjacent 
bents are skewed at different angles, 
making wedge-shaped spans, with the 
girders on one side longer than those 
on the other side. Also, some of the 
structures are on sharp curves with 
the girders built on a curve to con 
form to the alignment. In some 
cases torsional reinforcement has 
been added for curved girders; in 
most cases, however, the inherent 
stiffness of the box-girder type has 
been relied upon to resist torsional 
moments without the use of addi- 
tional reinforcing. 

Load transfer to foundation mate- 
rial consists in general of three types, 
depending on the depth to bed rock: 
(1) Footing foundations on bed rock 
at 2'/, to 5 tons per sq ft, (2) bearing 
piles to bed rock, or (3) friction piles 
penetrating to a depth determined 
by the Engineering-News formula. 


Four-Level Structure Has Complicated Layout 

The four-level structure located 
where the Arroyo Seco—Harbor Free- 
way crosses Hollywood Parkway has 
a complicated layout, the design 
answers to which could not be found 
in any textbook. It required good 
engineering judgment in the design 
of details for which there were no 


SINGLE-COLUMN BENTS and curved and superelevated roadways require good engineering judgment in design since they have no 


rigid academic precedents. 


Typical example is Third Street ramp on Harbor Freeway. 
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HARBOR FREEWAY passes under Hollywood Parkway at four-level crossing at right in sketch above. At right of this crossing, Harbor 
Freeway continues as Arroyo Seco Parkway to Pasadena. 


precedents. Its first story is at 
ground level and does not affect the 
design except in the location of the 
columns which support the three 
stories above. 

The second story carries the Har- 
bor—Arroyo Seco Freeways. The 
superstructure at this level is a con- 
tinuous slab 415 ft long and 94 ft 
wide, without expansion joints, sup- 
ported on columns and caps. The 
slab spans vary from 40 to 52 ft 
The particular concern here was 
whether such a large slab would be 
structurally sound without expansion 
and contraction joints. The short 
supporting columns were hinged top 
and bottom to act as deep rocker sup- 
ports. Horizontal stability was ob- 
tained by anchorage to the large 
columns near the center of the struc- 
ture. 

The third story is of box-girder con- 
struction supported on columns and 
caps. Built without expansion 
joints, this story is the shape of an 
enormous “‘X’’ which measures about 
365 ft from tip to tip. The design 
of this story is without precedent, 
and the framing of girders, caps and 


ON TYPICAL box-girder bridge job (right), 
bottom-slab and girder stem steel is in place 
and wooden forms for cellular openings are 
being set. Box-girder spans 101 ft long, with 
heavily reinforced concrete columns of 5-it 
6-in. diameter, carry Hollywood Freeway over 
Heliotrope Drive (below). Roadway excava- 
tion under structure has not yet been made. 
Record-length box-girder spans are 143 ft 
long, used near Vermont, where Hollywood 
Freeway crosses Santa Monica Parkway. 


columns is so cut up that it does not 
lend itself to any exact academic 
analysis. Each line of girders has a 
different moment of inertia and 
different span length from those of the 
adjacent girders which must deflect 
with it. 

The fourth story, which carries the 
Hollywood Freeway and is approxi- 
mately 65 ft above the ground-level 
interchange lanes, is a reinforced con- 
crete box-girder type 575 ft long, built 
in two halves each 43 ft wide, and 
joined by three heavy caps near the 
center. Here also, the entire super- 
structure is built without expansion 
joints except at the ends. Short 
columns near each end are hinged top 
and bottom to act as large rockers. 

The choice of this structure instead 
of the conventional four-leaf-clover 
grade separation was a compromise 
between right-of-way costs and struc- 
ture costs. By the use of more land, 


the same facility could have been 
provided with structures only two 


stories high instead of four, but right- 
of-way costs would have been greatly 
increased. There were other factors, 
such as the location of existing streets 
and main boulevards, and the han- 
dling of traffic during construction. 
The job is believed to be economically 
and structurally sound. It is our 
best answer to a tough problem. 


Good Design Saves Dollars 


What is being done to further re- 
duce the cost of these structures? 
While it is possible to reduce costs to 
some extent by a closer and more re- 
fined analysis of stresses, greater econ- 
omy can be obtained by more careful 
selection of details that are simple to 
build. 

The cost of Class “‘A”’ structural 
concrete for structures such as those 
in the freeway has gone up from an 
average of $18.50 per cu yd in 1940 
to about $45.00 per cu yd in 1950. 
The increased cost of the concrete 
itself delivered to the job accounts 








(Vol. p. 329) 


CIVIL ENGINEERING * May 1950 


45 








for only a few dollars out of the 
$27 rise. Since the main part of the 
increase is in forming, placing, and 
finishing, it is in these operations that 
the largest savings can be made by 
preparing details that will enable the 
contractor to reduce labor costs. 


Solid Abutment Legs Used 

A few years ago in designing these 
single- and double-span box-girder 
frames it was customary to make the 
abutment legs of the cellular type 
also. Experience soon revealed, how- 
ever, that solid or slab-type abutment 
legs were actually cheaper to build 
in spite of the additional concrete and 
reinforcing steel needed. Formwork 
is much cheaper, reinforcing steel 
is much more quickly and easily 
erected, and concrete is more cheaply 
placed. These savings are particu- 
larly noticeable on skewed structures, 
of which there are a great number and 
for which formwork is very expen- 
sive. Likewise, the simple-slab can- 
tilevered type of retaining wall is 
cheaper than the more intricate de- 
tailed counterfort type. 

Much attention is given to the in- 
side dimensions and details of the 
boxed sections in order to reduce the 
cost of forms. Inside form dimen- 
sions are kept nearly constant for 
possible re-use of forms. A web 
spacing of 8 to 9 ft, providing for a 
minimum slab thickness of about 6 in. 
has been found the most satisfactory 
and economical. Girder stem and 
diaphragm thicknesses were held to a 
minimum of 8in. Since formwork on 


curved and skewed structures is com- 
plicated and costly, the contractor 
is permitted to form girders either on 
the curve or on chords approximating 
the curve, except that outside faces of 
outside girders must match the radius 
of curvature. Adoption of standards 
for as many features as possible helps 
reduce costs. Therefore steel rail- 
ings, drain details, reinforcing sys- 
tems, and expansion dams have 
been standardized as far as possible. 
The contractor and his personnel are 
kept in mind when preparing detailed 
drawings. Many bids are received 
on each job. Each bidder must go 
through the plans and take off quan- 
tities and figure costs. Well-pre- 
pared definitive plans and specifica- 
tions make it easy to take off these 
quantities and reduces possibilities of 
errors. 

As bridge contractors become famil- 
iar with the plans and standards of 
construction, they can figure con- 
struction costs more accurately on 
each new job. Contractors are thus 
encouraged to come back for more 
jobs and competition is increased. 
Practically all the contractors who 
are bidding on and building the free- 
way structures have been doing so 
successfully for a number of years. 


Simple Horizontal Lines Emphasized 


Bridge engineers throughout the 
country have made wonderful strides 
in the improved architectural appear- 
ance of their bridges in the last ten 
years or so. Most advancement 
along this line has been made because 


HOLLYWOOD FREEWAY passes over Figueroa Street on center structure and over Harbor 
Freeway at four-level crossing in left background. At this point Figueroa Street and Har- 


bor Freeway run almost parallel. 
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the engineer has come to realize that 
the architectural treatment of a 
bridge, if it is to be done well, must 
be done by a competent architect. 
The Bridge Department of the Cali- 
fornia Division of Highways is for- 
tunate in having a sufficient volume 
of bridge work to make it worth while 
to employ a full-time architect, and 
the sketches which illustrate this 
article have been made by him, H. C. 
Van der Goes. 


Special Study Given Each Structure 


Because of the importance of these 
freeway structures, each one is given 
special architectural study. First the 
engineer makes several preliminary 
studies to determine the type of 
structure by studying possible span 
lengths, arrangements, pier layouts, 
and other features, and from these 
studies selects the most feasible lay- 
out from an engineering standpoint. 
The architect then studies the pro- 
portions, treatment of piers and abut- 
ments and other general architectural 
features. While architectural treat- 
ment is often a matter of opinion, 
there is a definite departmental ob- 
jective of having structures neatly 
groomed and well tailored, with 
pleasing proportions, simple lines, and 
freedom from pretentious filigree. 

Since the flow of highway traffic is 
horizontal, the architect feels that 
the horizontal lines should be accen- 
tuated and the vertical lines mini- 
mized. For the full development of 
this idea, the architect has suggested 
the omission of as many columns as 
possible. The result is the construc- 
tion of more and more single-column 
bents, or in the case of very wide 
roadways, the construction of multi- 
column bents with unprecedentedly 
long cap-spans between columns. 

A good example of the latter oc- 
curred on the Hollywood—Santa Mon- 
ica Freeway separation structure. 
Here the structure crosses on a 68-deg 
skew and requires a 143-ft reinforced 
concrete box-girder span. Support- 
ing this long span is a two-column 
bent with columns spaced at 59 
ft. This long cap-span supporting 
the heavy reactions from 143-ft gird- 
ers required the design of an un- 
precedentedly heavy cap. The 
design of this cap required a reinforced 
concrete girder 8 ft wide and 9 ft 
deep, with such a large amount of 
steel that the 1'/,-in. square reinforc- 
ing bars had to be bundled together 
in groups of four to make room for 
the contractor to place the concrete. 

This part of the Hollywood Free- 
way is planned for completion in 
1951. Construction of the Harbor 
Freeway will start this spring. 
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To tHe Eprror: Donald M. Baker's 
article, ‘“‘Is the Practice of Engineering a 
Profession or a Business?’ in the March 
issue was most stimulating. We engi- 
neers need to be stirred up a bit to make 
us realize that, if the professional atti- 
tude is to be maintained, the profit motive 
must be subordinated and the pride of 
achievement in doing good technical work 
must be emphasized. 

Such a professional attitude can be de- 
veloped and encouraged both by the so- 
called leaders of the profession and by 
engineers in subordinate positions, 
whether they are in public service, in in- 
dustrial work, or in private practice. 
Perhaps this can best be done by seeking 
employment where the profit motive is 
subordinated and eschewing it where the 
aim is primarily to get out the work 
rapidly and cheaply, without much re- 
gard for technical niceties. For example, 
a young engineer interested in strengthen- 
ing professional standards might be un- 
willing to work where stock plans are 
used instead of new, up-to-date, carefully 
worked out designs prepared to fit the 
individual case. 











Professional Man Gets His Greatest Satisfaction 
from Work Well Done 


Such maneuvers may savor of labor 
union tactics but in other professions 
similar activities involving moral suasion 
are the order of the day and have cer- 
tainly improved the standing of the legal 
and medical professions. 

Even the capable, successful engineer 
must be largely compensated by the glow 
of satisfaction that comes from having 
performed his work in a really profes- 
sional manner rather than by the limited 
monetary rewards he may enjoy. Most 
of the capable engineers of mature years 
that are known to me could gain far 
greater dollar rewards if they transferred 
their activities to a strictly business field. 

As a matter of common horse sense, it 
appears that an engineer should either 
make of himself a professional man or 
should leave the engineering field and 
enter some other field where his adminis- 
trative ability, his technical knowledge 
and his aptitudes will gain him more sub- 
stantial rewards if not equal satisfaction. 


ARTHUR W. ConsogeR, M. ASCE 
Consoer, Townsend & Associates 
Chicago, Ill. 





USBR Report Throws Light on Sedimentation of 
Elephant Butte Reservoir 


To tHe Epitror: In his article, ‘“‘Ag- 
gradation in Rio Grande Valley Affects 
Sedimentation of Elephant Butte Reser- 
voir,’’ in the February issue, J. C. Stevens 
presents an excellent discussion of the 
1947 report of the Bureau of Recla- 
mation on its resurvey of Elephant Butte 
Reservoir, but the validity of some of his 
conclusions is questioned. 

Mr. Stevens points out that the results 
of the Bureau’s survey confirm estimates 
made in his paper in the 1946 ASCE 
TRANSACTIONS. However, with regard 
to the movement of unmeasured sedi- 
ment load into the reservoir, it should be 
emphasized that the Bureau’s report con- 
cluded that this should amount to between 
15 and 25 percent of the total sediment 
load. Thus Mr. Stevens’ average weight 
of 65 Ib per cu ft of deposited sediment 
represents about the lowest estimate of 
probable weight. 

Mr. Stevens indicates that he believes 
that the Bureau's estimate of sediment 
contribution from streams directly tribu- 
tary to the reservoir is low. The esti- 
mate was arrived at by measuring delta 
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deposits of sample tributaries and apply- 
ing the results to the whole area directly 
tributary to the reservoir. It should be 
pointed out that while the delta deposits 
do not contain some of the fine materials 
brought down by the tributary streams, 
they do contain some of the fine mate- 
rials carried by the main river. The 
Rio Grande Project Office, in reviewing 
the Bureau’s report before its release, was 
of the opinion that, if anything, the esti- 
mates of the contribution of tributary 
streams were high. 

The material deposited in the reservoir 
by the tributaries is coarse and heavy and 
probably weighs about 90 Ib per cu ft. 
Thus a 0.42 acre-ft per sq mile per year 
contribution would give a weight of about 
800 tons per sq mile per year, or about 
one-half of Mr. Stevens’ estimate of 
1,600 tons per sq mile per year. 

Two errors were made by Mr. Stevens 
in computing the total sediments con- 
tributed between Cochiti and Elephant 
Butte Dam. First, he failed to deduct 
the sediment load of the Rio Grande at 
Cochiti, and second, he did not recognize 
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that the estimates for the rate of deposi- 
tion on the valley floor (1936 to 1941) 
and for the rate of deposition in the reser- 
voir (1915 to 1947) are not concurrent 
and that actually valley-floor deposition 
has, to a certain extent, replaced reservoir 
deposition. Because he clearly states 
that such is the case, it is concluded that 
the second error was on oversight on his 
part. 

If these two errors are corrected, the 
total sediment load of the Rio Grande be- 
tween Cochiti and San Marcial is esti- 
mated to be about 22,000 acre-ft per year, 
of which about 6,000 acre-ft per year are 
estimated to originate above Cochiti. 

It is not conceded that Mr. Stevens 
has reached a valid conclusion in his 
last paragraph wherein he states that a 
period of degradation in the Rio Grande 
Valley can be expected some time in the 
future. It is very doubtful if such an ex- 
pectancy will be realized unless the sedi- 
ment load of the Rio Grande decreases 
markedly or unless the runoff from the 
mountain tributaries is above average for 
a considerable number of years. 

It should be remembered that the vir- 
gin flow of the Rio Grande at San Marcial 
has been depleted, through beneficial and 
non-beneficial consumptive use, by at 
least 500,000 acre-ft per year. Assuming 
that the sediment load of the stream has 
remained the same for the past 70 years, 
the result is that there is an insufficient 
supply of water to carry the sediment 
brought to the stream by the major sedi- 
ment-producing tributaries. Under such 
conditions it should be expected that the 
river would continue to aggrade until it 
became steep enough to carry its load of 
sediment. 

However, sediment deposition in the 
Rio Grande seems to be accompanied 
by a heavy growth of vegetation and an 
increasing non-beneficial consumptive use 
of water, factors tending to increase the 
slope of the stream needed to carry its 
sediment load. These factors, together 
with the steep slope of the stream (4 to 5 
ft per mile) and the large area available 
for storage of sediment, lead to the in- 
evitable conclusion that the cultivated 
area of the Middle Rio Grande Valley 
long will have been destroyed before the 
river becomes adjusted to its present load 
and discharge and again moves its full 
sediment load into Elephant Butte Reser- 
voir. 

THOMAS MADDOCK, JR. 
Head, Sedimentation Section, 
Hydrology Division, U. S. 
Bureau of Reclamation 
Denver, Colo. 


47 





Fixed End Moments Found Without 
Handbook Formulas 


To tue Epiror: No formula for de- 
termining fixed end moments in a beam 
with trapezoidal loading can be found in 
handbooks, Elihu Geer, M. ASCE, 
stated in his article in the July 1949 issue. 
This omission, however, is not very seri 
ous as the exact fixed end moments for 
this case, Fig. 1 (a), can be easily ob 
tained by combining two loading condi 
tions such as shown in Fig. | (4) and (c). 

The coefficient of WL for the loading 


shown in Fig. 1 (c), as given in hand 


books, is: 
2 (10 10a sa a5 1 2a 1 
0 . 30 6 
Assuming numerical values of gq = 
1.0 kips per ft; ¢ = 3.0 ft; and L 


16.0 ft, it follows that a = * yj = 0.187 
and the coefficient, 


2a a? 2 x 0.187 0.187" — 
- - : = 0.565 
6 6 


Accordingly, the fixed end moment is 


0.0565WL = 0.0565 X 1.5 X 
1.0 X 16.0 = 1.34 


The fixed end moment for the beam in 
Fig. 1 (5) is obviously 


qi? 10 < 16.08 . 
13 12 21.4 kip-ft 


and the fixed end moment for the com- 
bined loading is 


21.4 — 1.34 = 20.06 kip-ft 
The formula given by Mr. Geer for 


fixed end moments of the beam with trap 
ezoidal loading is 


7 (L?+ 2 — 2Le 
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FIG. 1. FIXED END moments due to trape- 


zoidal loading, as shown in (a), can be 
solved by combining standard equations 
for loading conditions shown in (b) and (c). 
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Mf = ioe i6 [16 + 33 - 2x 16x3% | = 

20.0 kip-ft 
which checks with the value of fixed end 
moment previously obtained. 

This formula is only -applicable to a 
symmetrically loaded beam. The method 
of separating a given loading into com- 
ponent parts, however, is general and the 
problem can be solved in most cases by 
formulas readily found in “handbooks. 
Since it is easy enough to compute the 
exact values of fixed end moments in 
beams with a loading of this kind, there 
is little if any advantage in resorting to 
equivalent loadings, which also must be 
computed and which at best give only 
approximate results. 

A method of finding fixed end moments 
in beams for any kind of irregular loading 
is outlined in Continuous Frames of Rein 
forced Concrete, by Hardy Cross and N. D. 
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FIG. 2. FORMULAS for three fundamen- 
tal conditions of loading, (a), (b) and (c), 
are used to find fixed end moments of beam 
with various kinds of irregular loading. 
False reactions are computed by moment 
distribution method and applied to beam as 
concentrated loads. Moments at ends of 
beam, obtained in two steps, are added 
algebraically to give fixed end moments at 
each end of beam. 


Morgan, page 84. The method, which 
is entirely independent of handbook 
formulas, makes use of false reactions 
which are computed by the familiar 
method of moment distribution and ap- 
plied to the beam as concentrated loads. 
The moments at the ends of the beam, ob- 
tained in each of the two steps, are added 
algebraically and represent the fixed end 
moments of the beam at each end. To 
use this method it is necessary to remem- 
ber the formulas for only three fundamen 
tal conditions of loading, which are illus 
trated in Fig. 2. 
Josepu ZALKIN, Assoc. M. ASCE 
Engineer, Corps of Engineers 
Washington, D.C. 
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Designation of 
Author Corrected 


In the foreword to the article by 
Robley D. Stevens, “Can You Prove 
‘Professional Exemption’ Under Fair 
Labor Standards Act?” on page 27 of the 
April issue, it was stated that Mr. Stevens 
is a lawyer. In a recent letter Mr. 
Stevens says: “I am not a lawyer, nor a 
member of the bar and have never prac- 
ticed as one.” 

The editor willingly withdraws the 
statement that Author Stevens is a lawyer 
and regrets being the possible cause of 
embarrassment to him. 


a + — 


Housing Progress Due to 


N.Y.C. Housing Authority 


To tHe Epiror: Many fine things 
were said about the New York City Hous- 
ing Authority in Francis M. Tompkins’ 
article, ‘Simplification Can Save Money 
on Government Buildings,”’ in the Febru- 
ary issue. There is one statement, how- 
ever, that should be clarified. Certain 
principles which are effective in obtaining 
speed and economy in monumental build- 
ing construction were listed and it was 
stated that: 

“These principles were initiated in 
1941 by the Citizens’ Housing Council 
of New York headed by Dr. Jacob Feld, 
M. ASCE,* and have been applied under 
the New York Housing Authority. Be- 
cause of their direct bearing on the sub- 
ject at hand, parts of the Citizens’ Hous- 
ing Council report of 1941 are para- 
phrased below,” and, “By the adoption 
of these recommendations, by standardi- 
zation, by simplification and by design- 
ing for mass production and repetitive 
methods within each project, the New 
York City Housing Authority has pro- 
duced housing equal to or better than 
other housing in the country in quality 
of construction.” 

A reference to the report of the Citi- 
zens’ Housing Council shows that these 
are general recommendations made by a 
special committee set up to study con- 
struction cost economy for large-scale 
housing projects. Practically every one 
of the items cited as valuable for this 
purpose was in use by the NYCHA sev- 
eral years prior to the preparation of the 
report by the Citizens’ Housing Council. 
It must be apparent, therefore, that 
rather than the Housing Authority's 
adopting recommendations by the Citi- 
zens’ Housing Council, the teverse is the 
case. I believe that in all fairness this 
situation should be recognized, without 

* Eprror’s Note: Dr. Feld was'not head of 
the Citizen's Housing Council but Chairman of the 
Committee on Construction Cost Economy which 
prepared the February 1941 report referred to 
See Dr. Feld’s Letter to the Editor, March 1950 
issue, page 50. 
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detracting in any way from our sincere 
appreciation of the many fine things Mr. 
Tompkins said about the Authority. 
Joun P. Ritey, M. ASCE 
Director of Development, New 
York City Housing Authority 
New York, N.Y. 


To THE Eprror: In my article in the 
February issue, it was not my intention 
to detract in any way from the efficient 
job done by the New York Housing 
Authority in designing more economical 
housing. The sentence quoted by Mr. 
Riley is undoubtedly misleading. 

I did not intend to imply that these 


principles were initiated solely by the 
committee headed by Dr. Feld, or that 
the New York Housing Authority did 
not produce economic housing prior to 
this report. That report set forth, more 
concisely and clearly than any other 
document I had seen, some of the princi- 
ples which I felt were necessary to ac- 
complish economy in construction. My 
intention was to compliment the New 
York City Housing Authority on its out- 
standing success in designing economic 
housing and in carrying it to completion. 
FRANCIS M. TOMPKINS, 

Assoc. M. ASCE 
Chas. H. Tompkins Co. 
Constructing Engineers 

Washington, D.C. 





Concrete Cylinders Tested in Compression Show 
“Elastic” But Not “Plastic” Range 


To THE Epiror: With reference to my 
article in the April issue, page 29, en- 
titled ‘When Concrete Becomes Dis- 
crete,”’ a rather serious mistake occurs 
in the subtitle, where the existence of any 
elastic range in concrete cylinders sub- 
jected to axial compression tests is 
denied. It was not my intention to make 
any such denial. What I wished to 
deny was that there is any plastic state 
or range of the concrete. This same er- 
roneous statement that there is no elastic 
range occurs in the first sentence of the 
caption for the photographs of cylinders 


after testing at the top of page 29. On’ 


page 31, middle column, seventh line, 
the reference should be to Fig. 3 instead 
of to Fig. 2. 
The view I intended to present is shown 
by the revised Fig. 1, here reproduced. 
Homer M. Haptley, 
M. ASCE 


Seattle, Wash. Consulting Engineer 
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FIG. 1. TWO TYPES of stress-strain curves, 


X and Y, represent theories proposed for 
behavior of concrete in compression. 
Curve X extends horizontally into the so- 
called “plastic range’’ beyond point of maxi- 
mum stress which terminates so-called ‘‘elas- 
tic range.’ Curve Y descends and flattens 
as it extends into so-called ‘‘plastic range.” 
Curve Y gives authentic record of prolonged 
cylinder test but fails to show point where 
fragmentation occurs. No resemblance to 
curve X was found in tests here described. 





Value of Snow Surveys Shown by Long Experience 


To THE Epiror: Considering the im- 
portance of water supply in the West and 
the need for good forecasts of runoff, the 
value of snow surveys should not be 
underestimated. Having been chairman 
of the forecast committee of the Nevada 
Cooperative Snow Surveys for 20 years 
(1928-1947) and associated with Dr. 
Church in this work for some years be- 
fore that, I was naturally much interested 
in Kristian Tonning’s article in the Octo- 
ber 1949 number and in the letter to the 
editor on it by Walter T. Wilson in the 
January 1950 issue. 

An indication of the value of snow sur- 
veys is the fact that irrigation districts 
and power companies in Nevada and 
California for many years have depended 


on forecasts made from these surveys. 
There are now 125 public and private 
organizations which realize the value of 
this work sufficiently to cooperate and 
profit by the results. 

The effort and time involved in snow 
surveying and also the cost, would be 
greatly decreased by the use of helicap- 
ters to transport surveyors to the snow 
courses. This practice has already begun 
and will no doubt become general in a 
few years. 

Analysis of 40 years of snow surveying 
in Nevada, where Dr. Church developed 
the first practical method of sampling 
deep snow, has shown the value of such 
surveys in forecasting runoff. This study, 
“Snow Surveys for Forecasting Stream 


(Vol. p. 333) CIVIL ENGINEERING * May 1950 


Flow in Western Nevada,” appears in the 

Nevada Agricultural Experiment Station 
Bulletin No. 184. In my work on this 
bulletin I found that for every snow course 
with a record of 15 or more years, it is pos- 
sible to obtain a good straight-line graphi- 
cal relationship between the water content 
of the snow and the stream flow, with 
very few of the years more than 15 per- 
cent away from the line. The few cases 
of greater deviation can usually be ex- 
plained by abnormally high or low pre- 
cipitation during the April-June runoff 
period, after the early April forecast, or 
in some cases in the previous fall. 

Another study showed that a single 
fixed location for sampling on a snow 
course does not represent an area ade- 
quately in different years. An average 
of 10 to 20 samples spaced at 25- or 50-ft 
intervals yields a much better determina- 
tion of the snow’s water content. The 
paper on this study, “The Value of an 
Individual Sample in a Snow Course,”’ 
was prepared under my direction by 
Claude E. Hunter and George W. De- 
vore, senior civil engineering students at 
the University of Nevada, and published 
in the Transactions of the American 
Geophysical Union, July 1937, Part II. 
Data from field notes on 12 different 
courses were analyzed for periods of 12 
to 15 years. 

With a single, well-located snow course 
it would be possible some years to make a 
good forecast, but since the distribution 
of heavy storms is not always the same, 
it is better to use several courses and de- 
velop a system of weighting them ac- 
cording to their importance, usually de- 
termined on the basis of water content. 
It is not at all necessary to estimate the 
total water content of the snow blanket 
covering a basin. Even if such an esti- 
mate were possible, it would not tell how 
much would run off, since absorption 
losses for a whole basin are practically 
indeterminate and vary greatly in differ- 
ent years. 

In 1935 the federal government came 
into snow survey work officially when 
Congress made an appropriation to en- 
able the Division of Irrigation of the Soil 
Conservation Service to coordinate the 
work, cooperating with agencies already 
carrying on snow surveying and expand- 
ing it to reach all appropriate regions in 
the western states from the Rocky Moun- 
tains to the Pacific Coast. 

For the last seven years the U.S. 
Weather Bureau has been publishing 
stream-flow forecasts for the full water 
year, October 1 to September 30, for 
numerous western streams, increasing 
the number each year. The first forecast 
is dated January 1 and they follow at 
monthly intervals until May 1. Five 
choices or “‘guestimates’’ are listed, and 

(Continued on page 87) 
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Toronto Is Setting for ASCE Summer Convention 





ENGINEERS AND THEIR families plan 
ning to attend the 78th Annual Conven 
tion of the Society, to be held in Toronto, 
July 12-14, in conjunction with a conven 
tion of the Engineering Institute of Can 
ada, will find the city a happy choice for a 
summer meeting 
Lake Ontario, Toronto offers the unusual 
combination of a large, modern, highly 
industrialized city in a forest setting 
famed for its sightseeing and recreational 


Scenically located on 


opportunities 


Joint Program with EIC 


rhe technical side of the program will 
consist of sessions of several of the ASCE 


Technical Divisions, which will feature 





significant engineering developments in 
both countries. Already scheduled are 
meetings of the City Planning, Power, 
Air Transport, and Waterways Divisions. 
In addition, tentative plans are being 
made for one or more sessions of the Con- 
struction, Highway, Irrigation, Sanitary, 
Soil Mechanics and Foundations, and 
Structural Divisions. A number of the 
Technical Division meetings planned will 
he cooperative sessions with the EIC. To 
supplement these sessions, EIC commit 
tees, headed by Austin Wright, M. ASCE, 
general secretary of the Institute, are 
arranging inspection tours to various 
engineering and industrial projects in the 
roronto area. The complete program of 
speakers and their 
subjects, trips, and 
social events will be 
printed in the June 
issue of Crvit ENGI- 
NEERING. 

One of the leading 
cities of the Domin- 
ion in point of popu- 
lation, invested 
capital, and indus 
trial production, 
Toronto has thous 
subsidiary 
plants of United 
States and British 
industrial organiza 
tions, as well as a 
large concentration 
of Canadian com 
Narrow 
streets 
build 


ands of 


panies 
downtown 
and ancient 


right-hand photo. 


ings, juxtaposed with modern develop 
ments, give an idea of the history of the 
city through its long years of colonial 
development. 


Sightseeing Opportunities 

Of interest from a sightseeing point of 
view are Old Fort York, one of the few 
colonial fortifications on the continent 
existing in its original form; the Parlia 
ment buildings for the Province of On- 
tario, which afford a glimpse of the 
panoply and trappings of the Parliaments 
on the Thames; the Royal Ontario 
Museum, famous for its collection of 
Chinese art, including a Ming Dynasty 
tomb; and the Canadian Exhibition 
buildings. 

Summer Convention visitors will also 
want to see the University of Toronto, 
center of much of the cultural life of the 
city; the Connaught Laboratories, which 
grew out of the discovery of insulin at 
the University of Toronto; Canada’s 
internationally famous Institute for the 
Blind; and numerous other landmarks in 
the Queen's Park area. 

Easily accessible by plane, train, and 
motor, Toronto is connected with vir 
tually every city in Canada by the 
Canadian Pacific Railway. Motorists 
will find the Queen Elizabeth Highway 
from Buffalo to Toronto one of the best 
engineered routes on the continent. 


Early Registration Urged 
To be sure of obtaining reservations at 
the headquarters hotel—the beautiful and 
luxurious Royal York—early registration 
is urged 


ROYAL YORK HOTEL, ULTIMATE IN COMFORT AND LUXURY 
(upper left photo), is headquarters hotel for Toronto Convention. 
All legislation for Province of Ontario is enacted in Parliament 
buildings (lower left view), which have beautiful floral setting. 
Princes’ Gates to Canadian National Exhibition Park are shown in 
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Ammended Constitution ls Adopted by Big Majority 


OVERWHELMING AFFIRMATION OF the 
proposal for amendment of the ASCE 
Constitution is reported by the tellers 
appointed to canvass the ballot at So- 
ciety Headquarters on April 19. Of the 
12,252 ballots eligible for count, 10,783 
were in favor of the proposed change 
and 1,454 opposed the change. With a 
two-thirds vote (8,158) required to carry, 
the proposal was adopted by a margin of 
2,625 votes. 

As will be recalled, the adopted changes 
in the Constitution are the work of a 
Special Committee on Constitution and 
By-Laws, which was appointed by the 
Board almost three years ago and assigned 
the task of preparing a draft of a revised 
constitution. After extensive work by 
the committee, headed by former ASCE 
Vice-President Arthur W. Harrington, a 
final draft was approved by the Board at 
its July 1949 meeting and circulated to the 
Local Sections in August. With receipt 
of the requisite number of member signa- 
tures petitioning the Society to con- 
sider adoption of the proposed changes, 
the proposal was placed before the Janu- 
ary 1950 business meeting, which au- 
thorized submitting it to the membership 
for letter ballot. 

Salient changes in the newly adopted 
constitution include shifting the date of 
the Annual Meeting from January to 
October and provision for at least three 
business meetings of the Society annually ; 
a provision to give official Society status 
to the formation of regional councils of 
Local Sections; election of Vice-Presi- 
dents and Directors by the electorate of 
their respective Districts and Zones rather 
than by the entire membership; and elim- 
ination for all new members of the pro- 
vision granting dues exemption after 
payment for 35 years regardless of age 
(the provision granting exemption from 
dues at age 70 is retained). Adopted 
changes in membership grades include 
substituting the term ‘‘member” for 
“corporate member” and applying it to 
all three principal grades of membership; 


dropping the grade of “Fellow” and 
changing the designation “Junior” to 
“Junior Member”; and lowering the 
minimum age for Associate Members 
from 27 to 25 years and the maximum age 
for Junior Members from 35 to 32 years, 
with provision that the upper age limit 
for Junior Member veterans may be ex- 
tended by the Board of Direction when- 
ever necessary. The number of signers 
required on petitions for future amend- 
ments to the Constitution is raised from 
75 per Zone to 200 per Zone. 


Tellers’ Report on Balloting 


The tellers appointed to count the bal- 
lots on amendment of the Constitution 
at Society Headquarters April 19, 1950, 
report as follows: 


Total number of ballots received. . 12,313 
Ballots excluded from the canvass 


From members in arrears of 
ae Pe te 
Without signature .. . 30 
Received too late tocount . 4 
Total ballots not canvassed . 6 
Total ballots canvassed . . . . . 12,252 


Shall the Proposed Amendments to 
the Constitution as presented in the 
printed document entitled ‘‘Constitution 
for Ballot, 1950" be adopted ? 


Yes. ; 10,783 
No. 1,454 
Blank —" pe 13 
Void 2 
Total 12,252 
Total votes counted . 12,237 
(Yes and No) 
Required to carry 8,158 
Carried by 2,625 


Tellers were Edward S. Sheiry, chair- 
man, Burr L. Chase, Jr., Francis B. 
Forbes, Henry Goldfinger, Robert F. 
Lathlaen, Frederick W. Ockert, Edmund 
A. Prentis, III, Alan L. Sielke, John H. 
Stamataky, and Paul M. Wentworth. 


ASCE Committee Studies Foreign Employment 
of Engineers in Federal Service 


ASKED BY THE Board of Direction, at 
its Mexico City meeting last summer, to 
formulate a Society policy on the em- 
ployment of engineers in federal service 
on foreign work, which normally might 
be performed by engineers in private 
practice or by a combination of feder- 
ally employed engineers and engineers 
in private practice, the ASCE Com- 
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mittee on Public Engineering Practice 
and Policy has reviewed the Statement 
of Policy adopted by the Board at its 
April 1948 meeting and recommended 
that it be retained for the present. 

The Statement of Policy, which was 
published in the May 1948 issue of 
CiviIL ENGINEERING (page 59), asserts in 
part that while, 
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“The Society recognizes that it is in the 
interest of the Government of the United 
States that the best technical information 
and the best qualified talent in the country 
be made available to other nations request- 
ing services needed to solve their domestic 
engineering problems, and that this assist- 
ance may require the temporary assignment 
of properly qualified individual specialists, 
selected either from government service or 
private enterprise . . . , [it] does not believe 
that any Federal Agency should be per- 
mitted to prepare engineering designs, plans, 
specifications for, or engage in supervision 
of construction of, projects for foreign gov- 
ernments unless the national interest de- 
mands such actions. The Society will 
therefore exert effort to obtain compliance 
with the above policy in connection with 
requests from foreign governments for tech- 
nical services.” 


Bureau of Reclamation 


In addition to recommending retention 
of the present Statement of Policy, the 
Committee instructed its chairman to 
obtain current policy statements on 
the subject from certain federal bureau 
heads. The official policy of the Bureau 
of Reclamation, outlined by Commis- 
sioner Michael W. Straus, asserts that, 
‘‘When such work is in the public interest 
and cannot readily be performed by pri- 
vate engineers, it is desirable that the 
Bureau undertake the necessary service 
if in doing so current reclamation work is 
not prejudiced.” However, it makes 
clear that, ‘‘the Bureau should undertake 
outside engineering work only within 
clearly defined limits, determined upon 
full consideration of the public interest 
and the rights of private citizens.”’ 

The USBR statement continues, ‘‘The 
performance of engineering services not 
directly connected with reclamation work 
but otherwise within existing authoriza- 
tions may be justified when: (1) Services 
are requested by a Federal agency, which 
are not conveniently or as economically 
within the competence or facilities of that 
agency; (2) a public emergency renders 
the services of the Bureau essential to 
the public welfare; (3) a public need oc 
curring under special circumstances of 
location or time of performance renders 
the Bureau's assistance an important 
public service; and (4) a major engineer- 
ing question arises under such conditions 
that the confidence enjoyed by the Bureau 
in respect to competence and impartiality 
renders its service of unique public value.” 


Corps of Engineers 


Agreement with the ASCE Statement 
of Policy was expressed by the Depart- 
ment of the Army in a letter from Maj. 
Gen. Lewis A. Pick, M. ASCE, Chief of 
Engineers, to ASCE Vice-President Rob- 
ert B. Brooks, chairman of the Committee 
on Public Engineering Practice and 
Policy. Calling the ASCE Statement of 
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Policy ‘‘eminently fair’’ to both federally 
employed engineers and those in private 
practice, General Pick said, ‘It has been 
the policy of the Corps of Engineers to 
conform to the adopted policy of the So- 
ciety with respect to foreign assignments 
of engineers, and you may be assured of 
our continued cooperation.” 


Bureau of Yards and Docks 


A letter from Rear Admiral J. J. Man- 
ning, M. ASCE, then chief of the Bureau 
of Yards and Docks, expressed an essen- 
tially similar viewpoint for the Navy 
Department. He stated that, “As a 
broad policy, this Bureau limits its engi- 
neering activities to such matters as come 
within the purview of its assigned mis- 
sions as set forth in the U.S. Navy 
Regulations 1948, and to such additional 
engineering work for other agencies of 
the Department of Defense as may be 
justified from a military or economic 
standpoint In case a request for 
engineering assistance is submitted by a 
foreign government, this Bureau will 
render such assistance only under ex- 
ceptional circumstances when required 
by the public interest as determined by 
the Secretary of Navy in the light of pre- 
vailing U.S. foreign policy as enunciated 
by the Department of State...” 


Bureau of Public Roads 


The policy of the Bureau of Public 
Roads, set forth in a letter from Acting 
Commissioner C. D. Curtiss, M. ASCE, 
“is similar to our policy in federal-aid 
work—namely, to assist the particular 


Mrs. G. T. Seabury, Widow 


of Former Secretary, Dies 


ASCE MEMBERS WILL be saddened to 
hear of the death of Margaret Knight 
Seabury, in New York City on April 
20, at the age of 68. Widow of George 
T. Seabury, Secretary of the Society 
from 1925 until his death in 1945, Mrs. 
Seabury was widely known to the mem 
bership through her travels with her 
husband and in her role of hostess to 
wives of members attending meetings 
in New York. 

In her own right, Mrs. Seabury was 
known to the profession through her 
generous and tireless activities in behalf 
of the women’s section of the Professional 
Engineers Committee on Unemployment, 
which functioned during the depression 
of 1931-1933 to care for the families 
of unemployed engineers. She played 
an important part in the formation of the 
Engineering Woman's Club in 1928. 
She had been on the Board of Governors, 
the House Committee, and the Personnel 
of Membership Committee, and served 
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country to organize an adequate high- 
way department and to staff it with local 
engineers. In other words, in every way 
to provide the local staff with the ad- 
vice and information necessary to enable 
them to do the job themselves and to 
establish it on a continuing basis."” Mr. 
Curtiss stated the Bureau policy is well 
illustrated in its three principal current 
programs in foreign countries—Central 
America in connection with the Inter- 
American Highway; rehabilitation of the 
Philippine road system; and the high- 
way work in Turkey, which is a part of 
the Greek-Turkish aid program. 

Any member desiring a complete copy 
of the statements quoted here may ob- 
tain it from ASCE Headquarters, 33 West 
39th Street, New York 18, N. Y. 


Per Diem Fees Restrictive 

As a corollary to the task assigned the 
Committee, the question of federal fees 
to private consulting engineers was con- 
sidered. Stating that the $50 per diem 
limit for such fees, as provided in most 
of the controlling legislation under which 
federal bureaus can operate, is unduly 
restrictive, the Committee recommends 
that the Society sponsor, through EJC, a 
recommendation that present limitations 
be sufficiently relaxed in the future to per- 
mit federal bureaus without embarrass- 
ment to engage competent consulting 
engineers when necessary. 

Members of the Committee on Public 
Engineering Practice and Policy, in addi- 
tion to Vice-President Brooks, are Nathan 
C. Grover and James P. Growdon. 


as president from 1941 to 1943. Through 
Mrs. Seabury’s efforts the club acquired 





Mrs. George T. Seabury 


its second, and present, lease at 2 Fifth 
Avenue, New York. 

Born and married in Providence, R. L., 
Mrs. Seabury had spent many years of 
her married life in the Washington 
Square area of New York and was de- 
voted to neighborhood interests. 
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Student Chapter Installed 
at Univ. of Massachusetts 


INSTALLATION OF THE 128th ASCE 
Student Chapter recently took place in 
Gunness Laboratory at the university, 
with about 125 present. Until the re- 
cent accrediting of the department of 
civil engineering at the university, the new 
Chapter had operated as an independent 
student club. 

Principal speaker at the inaugural 
ceremonies was ASCE Vice-President 
Albert Haertlein, Gordon McKay Pro- 
fessor of Civil Engineering at Harvard 
University and head of the civil engineer- 
ing department in the Harvard Graduate 
School of Engineering. Professor Haert- 
lein outlined the professional advantages 
of membership in ASCE and urged his 
hearers to affiliate as Juniors after gradu- 
ation. Other ASCE representatives on 
the program were Don P. Reynolds, as- 
sistant to the ASCE Secretary, and Robert 
H. Dodds, member of the Society's 
Committee on Student Chapters and 
associate editor of Engineering News- 


Record. Mr. Dodds discussed the rela- 
tionship of Student Chapters to the 
Society. 


Richard Homewood, Student Chapter 
president, was the presiding officer. 
Prof. Karl Hendrickson will be Faculty 
Adviser for the group. 


———— 


New J. Waldo Smith 
Fellowship Is Available 


ANNOUNCEMENT OF THE availability of 
a new J. Waldo Smith Hydraulic Fellow- 
ship to graduate students interested in the 
advanced study of hydraulics is made by 
the award committee. A comprehensive 
investigation of a timely subject in the 
field of hydraulics or hydraulic engineer- 
ing is proposed by the committee, which 
states that the project should be geared to 
completion within a year with the produc- 
tion of some interesting and useful infor- 
mation. Applications must be in the 
hands of the chairman, Chilton A. 
Wright, Polytechnic Institute of Brook- 
lyn, 85 Livingston Street, Brooklyn N.Y., 
by June 15th, and announcement of the 
award will be made shortly thereafter. 

As in past years, the fellowship will be 
of joint interest to the graduate student 
and the institution through which he will 
work, and the applications will be routed 
through the institutions themselves. Es- 
tablished by the Society in memory of J. 
Waldo Smith, former chief engineer of 
the New York City Board of Water 
Supply, the fellowship currently carries 
a stipend of $1,000, plus an allowance for 
equipment up to $400. 

Conditions of administering the fellow- 
ship are given in the current 1950 Official 
Register, recently mailed to all members. 
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FROM THE 


NATIONS 


JOSEPH H. EHLERS, M. ASCE 
Field Representative, ASCE 


THE NATIONAL SCIENCE Foundation 
legislation (S.247) remains in conference 
where differences between the Senate and 
House versions are being ironed out. As 
reported last month, the House added 
several amendments which form the basis 
of differences with the Senate. It is re- 
ported that a satisfactory compromise on 
the security provision added by the 
House will be worked out soon. Con- 
gressman Carl Hinshaw, M. ASCE, is one 
of the House conferees. Discussions 
will be resumed after April 19 when the 
present recess ends. 


Army Bill Before House Committee 


No report is yet available on the results 
of the hearings on H.R.5794, the Army 
Organization bill. There is every reason 
to believe that the amendments suggested 
by Engineers Joint Council will be in- 
corporated, and there is a strong prob- 
ability that the committee will go even 
further than EJC suggested in protecting 
the status of specialized engineering units. 


Point IV Legislation Undecided 


The President’s Point IV Program pro- 
viding for technical assistance to under- 
developed countries is in a state of flux. 
The situation may have changed consider 
ably by the time this column appears in 
print. 

The House has passed an authorization 
for the Point IV Program as part of an 
omnibus foreign-aid bill. The Senate 
Foreign Relations Committee has re- 
ported out another version of such a 
authorization. The Senate proposal is 
for the full $45,000,000 recommended by 
the President for the first year’s opera 
tions, while in the House bill, the upper 
limit has been pruned to $25,000,000. 
The House legislation deals both with the 
stimulation of private investment in the 
underdeveloped countries and the furnish- 
ing of American technical skill, while the 
Senate legislation deals only with the 
furnishing of technical knowledge. Both 
bills provide for an administrator to be 
responsible for managing the program. 
The House legislation provides for a Pub- 
lic Advisory Board. The Senate stip- 
ulates a five-year program, and the House 
sets no time limit. Both bills provide 
that the various United Nations agencies 
may be used in achieving the purposes of 
the legislation. Both bills provide also 
for bilateral technical-cooperation pro- 
grams between the United States and 
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individual foreign countries. The dual 
nature of the program, with operation 
both by the United Nations and by the 
United States, will raise many problems 
of coordination. 


Water Policy Task Force Committees 


At a recent meeting of the EJC Water 
Policy Panel, the Coordinating Com- 
mittee and Task Force Chairmen, final 
steps were taken in setting up the eight 
task committees and in scheduling meet- 
ings so that reports will be in the hands of 
the Coordinating Committee by June 1. 
A Committee on General Economic 
Principles was also established. This 
committee will formulate certain basic 
principles that may prove to be helpful to 
the Task Force Committees in developing 
their reports. 


Public Works Construction in Alaska 

In the Alaska Public Works Program, 
allotments of about $4,500,000 out of a 
total authorization of $5,000,000 have 
been made for construction of local public 
works in Alaska. A few construction 
bids have already been called for and con- 
struction operations will be in full swing 
this summer. 


Government Reorganization Plans Studied 


The Public Works Construction Ad 
visory Committee of the General Services 
Administration, on which ASCE is repre 
sented, has been called upon from time to 
time to advise the General Services Ad- 
ministrator (and previously by the Fed- 
eral Works Administrator) on matters 
relating to public works planning and con- 
struction. It recently met to discuss its 
future field of activities in view of the 
shifting of engineering organizations un- 
der the various reorganization plans. 
This committee has furnished a good ex- 
ample of successful industry-government 
cooperation. 


Slum Clearance Funds Budgeted 


As previously mentioned in this col- 
umn, the Housing and Home Finance 
Agency is engaged on a program of Fed- 
eral Aid Slum Clearance and Urban Re- 
development. Out of a total of $200,000, 
000 assigned for capital grants during the 
first two years of the program, somewhat 
over $120,000,000 had been earmarked as 
‘reservations’ for 83 communities up to 
the middle of April 
Washington, D.C. 

April 18, 1950 


May 1950 


ASCE Centennial Celebration 
Committee Is Appointed 


AT ITS MEETING in Los Angeles, the 
Board of Direction confirmed the appoint- 
ment of a Committee to have charge of 
the ASCE Centennial, which will cele- 
brate a Century of Engineering in a series 
of meetings in Chicago, Ill., during the 
summer of 1952. 

Named to the Committee were the fol- 
lowing: *Malcolm Pirnie, Chairman; 
Ralph Budd, Vice-Chairman; *I. V. A. 
Huie, Vice-Chairman; *Gail A. Hatha- 
way; Enoch R. Needles; Charles W. 
Bryan, Jr.; *Carlton S. Proctor; *Waldo 
G. Bowman, Contact Member; William 
F. Trimble, Jr.; Franklin Thomas; C. 
Glenn Cappel; ‘*Charles H. Mottier; 
*Edward A. Dougherty; Louis R. How- 
son; W. W. De Berard; Howard F. Peck- 


worth; Lenox R. Lohr; A. P. Greens- 
felder; Samuel A. Greeley; Lester C. 
Rogers; and Ernest E. Howard, Ex- 
Officio. 


From this Committee the men whose 
names are starred were appointed to an 
Executive Committee, with I. V. A. Huie 
as Chairman. 


Report on Subsidence in 
San Francisco Available 


AVAILABILITY OF COPIES of the well- 
known San Francisco Section report, 
entitled Subsidence and the Foundation 
Problem in San Francisco, is announced by 
the Soil Mechanics Committee of the Sec- 
tion, in response to inquiries for an au- 
thoritative report on the subsidence prob- 
lem. Issued by the Subsoil Committee 
of the Section in 1932, the report is still 
considered the most comprehensive work 
to date conducted by the Society on San 
Francisco subsidence. 

Copies, priced at $2, are obtainable 
from the office of R. D. Dewell, secretary- 
treasurer of the San Francisco Section, 





604 Mission Street, San Francisco 5, 
Calif. 
TOTAL MEMBERSHIP AS OF 
APRIL 10, 1950 
Members or ae 7,539 
Associate Members 9,722 
Corporate Members 17,261 
Honorary Members 39 
Juniors 11,066 
Affiliates 73 
Fellows l 
Total 28,440 
(April 9, 1949 25,467 ) 

















Back Copies of “Civil 
Engineering” Requested 


READERS WHO HAVE no further use for 
their 1949 Civil 
ENGINEERING, which is in short supply 
are asked to help some other person who 
needs a mailing them in to 
Society Headquarters 


October issues of 


copy by 


UNESCO Advisory Body 
Has Meeting in Paris 


ESTABLISHMENT OF A_ coordinating 


engineering organizations 
horizontal basis only 
advocated by the UNESCO 
Nations Educational, Scientific, and Cul 
tural Organization Committee 
on Engineering Organizations, at a meet 
ing held in Paris, March 6-S 

Ihe Advisory Committee prepared a 
rough draft of a constitution to be placed 
before the organization sched 
uled to take place in Paris in September 
1950, and selected the following list of 


federation of 
formed on a was 


United 


Advisory 


meeting, 


organizations that will be invited to send 
delegates to the organization meeting 
International Commission on Large Dams 
of the World Power Conference; Inter 
national Railways Congress Association 
International Commission on Illumina 
tion; International Conference on Large 
Electric Systems; World Power Confer 
International Society of Soil Me 
chanics and Foundation Engineering 
International Gas Union; International 
Federation of Surveyors; International 
Association for Hydraulic Research; In 
ternational Conference of Research and 
Laboratories for Materials and 
Constructions; Permanent 
Association of Navigation 
International Association of Bridge and 
Structural Engineering International 
Institute of Welding: and International 


Conference on Irrigation 


ence ; 


Testing 
International 
Congresses 


Organizations that will be invited to be 
the 
Scientific Un 
Pure and 


an observer include 
Council of 


represented by 
International 
Unions of 


ions; International 

Applied Mechanics, Radio, and Chem 
istry; the International Electric Com 
mittee; and the International Standard 


Association 

[he proposed Union of International 
Engineering Organizations will coordinate 
the activities of member organizations 
avoid overlapping of programs and con 
make mutual 
arrangements for material and moral sup 
further relations with the United 
and 
encourage proposals for the formation of 


flicting dates of congresses; 


port 
Nations and its specialized agencies; 


new organizations operating in a field of 


engineering science not already covered 
As representative of Engineers Joint 
Council on the United States Com 


mittee of UNESCO, Wm. N. Carey, 


£4 


Executive Secretary of ASCE, attended 
the March meeting of the Advisory 
Committee in Paris. Present, in addi- 
tion, were representatives from England, 





France, India, Netherlands, Sweden, 
Switzerland, and the United States, to- 
gether with three members of the UNES 
CO secretariat. 








¢ 


PHOTOGRAPHED AT RECENT MEETING OF New York University Student Chapter are, 
left to right, Prof. D. S. Trowbridge, Faculty Adviser; Col. Clarence E. Boesch, Corps of 
Engineers; Don Reynolds, assistant to Secretary ASCE; Donald Bridgman, with American 
Telephone & Telegraph; Dean Thorndike Saville; Robert Dodds, associate editor, Engineer- 
ing News-Record; Alfred Glassett, New York consultant; Prof. R. L. Lewis, chairman, civil 
engineering department; Elmer Timby, member of Howard, Needles, Tammen & Bergendoff; 
and Eugene D. Jones and Daniel Koffler, Chapter president and vice-president, respectively. 





ASCE Members in Mexico Form Local Section 


AS A DIRECT result of the friendly rela 
tionship established between engineers of 
Mexico and the United States during the 
1949 Summer Convention of the Society 
in Mexico City, ASCE members living in 
Mexico have formed a Mexico Section. 

Organization plans, which have been 
under way since the authorization of the 
Board of Direction was obtained last fall, 
culminated in a recent gala dinner meet- 
ing at the University Club in Mexico 
City, official meeting place for the new 
The attendance of 28 included 


group 
an ASCE member from Washington, 
D.C.—John D. Fitch, chief engineer of 


the Export-Import Bank—and honor 
guest Adolfo Orive Alba, secretary of 
the Ministry of Hydraulic Resources, 


remembered for his 
gracious hospitality by ASCE members 
attending the Mexico City meeting. New 
Section officers are Agustin M. Valdes, 
president; Armando Santacruz, Jr., vice 
president; Edward D. Brewster, secre 
tary; and Francisco Gomez-Perez, 
treasurer. Mr. Valdes was asked to repre 
sent the Section at the Spring Meeting in 
Los Angeles 

Formation of the Mexico Section brings 
to 70 the roster of ASCE Local Sections 


who will long be 


ri 
H ; 





FRANCISCO GOMEZ.-PEREZ, with lighted candle, initiates Section officers at inaugural meet- 


ing of Mexico Section. 
and Edward D. Brewster. 
C. Carey. 


May 1950 * 


Shown, left to right, are Agustin M. Valdes, Armando Santacruz, Jr., 
Seated, in same order, are Earle S. Sloan, Max W. King, and Frank 
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Coming Local Section Events 


Central Ohio—Joint meeting with the 
Ohio State University Student Chapter in 
Pomerene Hall on the campus, May 18, at 
6:30 p.m. 

Cleveland—Joint dinner meeting with 
Case Institute of Technology Student 
Chapter, in Tomlinson Hall, C.I.T., May 
19; dinner at 6:30 p.m. and meeting at 
8 p.m. 

Colorado—Dinner meeting the second 
Monday of every month at 6:30 p.m.; 
technical meeting at 8 p.m. Section lunch- 
eons every Wednesday at Daniels & Fishers 
Department Store at 12 noon. The Soil 
Mechanics and Foundations, Hydraulics, 
Structural, and Irrigation Divisions of the 
Section meet monthly-on the first Monday, 
the first Tuesday, the third Thursday, and 
the fourth Monday, respectively 

Indiana—Joint meeting with Purdue 
University Student Chapter, in university's 
Memorial Union Ballroom, West Lafayette, 
May 19, at 6 p.m. 


Kansas— Meeting in Manhattan, May 19 


Maryland—-Meeting in the Engineers 
Club of Baltimore, Baltimore, May 10, at 
8 p.m.; preceded by dinner at 7 p.m 

Metropolitan— Meeting in the Engineer- 
ing Societies Building, New York City, 
May 17, at 8 p.m. 

Mid-South—-Spring meeting at the Marion 
Hotel, Little Rock, Ark., May 19. 

Philadelphia—Dinner meeting in the 
Engineers Club, Philadelphia, June 13, at 
6 p.m. 

Sacramento—Regular luncheon meetings 
every Tuesday at the Elks Club, Sacra- 
mento, at 12:30 p.m. 

San Francisco—Weekly luncheons every 
Wednesday at the Engineers Club of San 
Francisco. 

West Virginia—There will be a choice of 
two inspection trips during the afternoon 
and evening meeting, at Clarksburg, on 
May 19. Starting at 2 p.m., a group will 
leave for visit to large-strip mining opera- 
tion near Clarksburg, and at 3 p.m. another 
group will tour the Veterans’ Administration 
Hospital now under construction, south of 
Clarksburg. Dinner at the Country Club 
will be followe 1 by technical session 


Scheduled ASCE Meetings 


ANNUAL CONVENTION 
Toronto, Canada, July 12-14 
(Board of Direction meets 
July 10-11) 

FALL MEETING 
Chicago, Ill., October 11-13 
(Board of Direction meets 
October 9-10) 
SPRING CONVENTION 
Houston, Tex., February 21-23 
(Board of Direction meets 
February 19-20) 
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SECTION” 
Akron 
Buffalo 


Cleveland 


Duluth 


Florida 
Gainesville 
Sub-Section 


Georgia 


Illinois 


lowa 


Kansas 


Kansas City 


Kentucky 


Los Angeles 


Louisiana 


Metropolitan 


May 1950 


DATE ATTENDANCE 


Mar. 


Mar. 


Mar. 


Feb 


Mar 


News of Local Sections Briefed 


16 


21 


24 


20 


28 


March 


Feb 


Feb 


Mar. ¢ 


Mar 


Mar. 


Mar. 2 


Mar. 


Mar 


Mar. 


6 


24 


8 


99 


21 


59 


20 


61 


50 


56 


121 


96 


250 


PROGRAM 

Dinner meeting. Albert H. Oldham spoke on the sub- 
ject, ““Famous and Funny Patents.” 

Dinner meeting with W. P. Creager, Buffalo consultant, 
speaking on fundamental principles of design of earth 
dams. 

Dinner meeting. William E. Billings, 
transportation and safety, Cleveland 
Club, gave a talk on traffic accidents. 

Revision of ASCE Constitution was discussed. W. R. 
McEwen, professor of mathematics, University of 
Minnesota, presented an address on mathematics in 
engineering. 

Joint meeting with the University of Florida Student 
Chapter. O. W. Irwin, president of the Rail Steel 
Bar Association, Chicago, Ill., spoke on the current 
research program of the American Iron and Steel 
Institute 

Gerald E. Stedman, industrial writer, talked on the 
engineers place in modern industry. 


director of 
Automobile 


Joint meeting with Western Society of Engineers 
Blair Birdsall, assistant chief engineer, John A. 
Roebling’s Sons Co., Trenton, N. J., spoke on 


‘Americanized Prestressed Concrete.’ 

Symposium on concrete with Henry Miller, Chicago, 
Ill., consultant, acting as moderator. Speakers in- 
cluded Hal Flodin, Portland Cement Association; 
H. F. Thomson, the Material Service Corp.; William 
Ryan, the Consumers Co.; A. S. Holway, Master 
Builders Co.; George Long, Incland Steel Co.; John 
Siefried, Ceco Steel Products Co.; and Anton 
Tedesko, Roberts & Schaefer, consulting engineers of 
Chicago, II 

Joint meeting with the Iowa State College Student 
Chapter, featuring J. O. Jackson, vice-president of 
engineering and research, Pittsburgh-Des Moines 
Steel Co., as principal speaker. His subject was 
supersonic wind tunnels. 

Dinner meeting. Carlos D. Bullock, regional struc- 
tural engineer of Portland Cement Association, 
Kansas City, Mo., gave an illustrated lecture on pre- 
stressed concrete. 

Symposium on unusual foundation problems in con- 
nection with Harlan County Dam project. Speakers 
included S. C. Happ, K. V. Taylor, R. L. Gillis, and 
L. G. Teil, all on the staff of the U.S. District Engi- 
neer at Kansas City, Mo. 

Juniors meeting with H. K. Shiedler, of Pfuhl & Shied- 
ler, consulting engineers of Kansas City, Mo., dis- 
cussing fundamental concrete construction practices 
and their influence on practical design. 

Meeting with A. T. Goldbeck, engineering director, 
National Crushed Stone Association, and Don P. 
Reynolds, assistant to the ASCE Secretary, as 
speakers. 

Proposed revision of Constitution was discussed by 
ASCE Director Julian Hinds. Irving N. Smith, 
special counsel for the California State Attorney 
General, presented a speech entitled, “The Tide- 
lands Dispute: States vs. the United States.”’ 

Joint meeting with the Tulane University Student 
Chapter. ASCE Director C. Glenn Cappel discussed 
the proposed revision of the Society’s Constitution. 
The foundation settlement of Charity Hospital in 
New Orleans was described by Robert F. Bland, 
New Orleans consultant. 

Junior Forum meeting. Discussion on collective bar- 
gaining. 

Junior Branch meeting with a discussion on “Rubber 
Railroads’’—a new era of revolutionary transporta- 
tion—led by Paul W. Freitag, Jr., sales engineer of 
the Industrial Rubber Products Division, Goodyear 
Tire & Rubber Co., with commentaries by Harold J. 
Mackin, district sales manager of Goodyear. 


55 








Mid-South 
Jackson 
Branch 

Montana 


New Mexico 


Northwestern 


Philadelphia 


Pittsburgh 


Sacramento 


St. Louis 


San Diego 


San Francisco 


Seattle 


Spokane 


Tacoma 


Toledo 


56 


Apr. 12 
Apr. 15 
Apr. 19 
Mar. 29 
Feb. 10 
Feb. 10 
Mar. 6 
Mar. 14 
Apr. 13 
Mar. 15 
Mar. 23 
Feb. 7 
Feb. 21 
Feb. 28 
Mar. 27 
Mar. 25 
Mar. 21 
Mar. 22 
Mar. 10 
Mar. 24 
Mar. 14 
Mar. 1 


250 


39 


69 


O4 


0 


Junior Branch meeting. Waldo G. Bowman, editor, 
Engineering News-Record, presented a talk on saving 
money on construction. 

Junior Branch inspection trip of construction of United 
Nations site. I. J. Reading, superintendent of con- 
struction at the site for Fuller-Turner-Walsh-Slat- 
tery, Inc., guided the tour 

C. E. Blee, chief engineer, of T.V.A., gave his viewpoint 
of the T.\V.A.’s projects. 

W. L. Heard, assistant state director, Soil Conservation 
Service, U.S. Department of Agriculture, was the 
principal speaker of evening. 

Business meeting. Similarities of engineering and 
forestry were described by Favre Eaton, of the 
Forestry Service, and two films were shown. 

Joint meeting with University of New Mexico. Pro- 
gram conducted by students, featuring David 
Romer, Bill Fields, and Walter Leffler, as speakers. 

W. H. Hart, district engineer, American Institute of 
Steel Construction, talked on fireproofing for steel. 
Dinner meeting. Symposium on Walnut Lane Bridge 
was presented by Edwin R. Schofield, associate in the 
consulting firm of Knappen, Tippetts, Abbett 
Engineering Co.; Arthur D. Anderson, Springdale, 
Conn., consultant; and Samuel S. Baxter, assistant 
chief engineer, Bureau of Engineering, Surveys & 

Zoning, Philadelphia, Pa. 

Inspection trip to plant of DeLaval Steam Turbine Co. 
During the dinner meeting, which followed tour, Dr 
Miles J. Martin, of the General Electric Research 
Laboratory, was guest speaker. 

Juniors’ meeting. “Q Floor Construction” 
topic of discussion 

Joint meeting with the Civil Section of the Engineers’ 
Society of Western Pennsylvania. Papers on air- 
ports and airport planning were presented by George 
Noble, supervisor of airports for Michael Baker, Jr., 
Inc., consulting engineers, and John B. Sweeney, 
director of aviation for Allegheny County. 

Luncheon meeting featuring Don Thwaits, of the 
Army Air Force, at Mather Field, Calif., as principal 
speaker. 

Luncheon meeting with J. N. Bowman, research archi- 
vist, Office of the Secretary of State, Washington, 
D.C., talking on the archives and engineering. 

Luncheon meeting. Francis N. Hveem, with the 
Testing & Research Laboratory, California Division 
of Highways, gave a speech on pavement thickness 


was the 


design 

The topic, “Traffic, a Problem in Public Safety and 
Economy,”’ was discussed by Charles G. Gonter, St. 
Louis traffic commissioner. 

Field trip to irrigation and water power developments 
in the Colorado River area. J. F. Friedkin, with the 
International Boundary and Water Commission, and 
Burrage A. Weiss, executive engineer of the Imperial 
Irrigation District, conducted the tour. 

Junior Forum meeting. Robert R. Murdoch, resident 
engineer on the staff of the East Bay Municipal 
Utility District, discussed the progress of the 
$23,000,000 East Bay Sewage Disposal project. 

Dinner meeting with Dr. Charles E. Miller, assistant 
director of the Applied Physics Laboratory, Uni- 
versity of Washington, as speaker. 

Business and technical meeting. C. J. Chaffin, Spo- 
kane County (Washington) engineer, lectured on the 
geographic history of the eastern portion of the state. 

P. G. Holgren led a discussion on the proposed revision 
of the Society's Constitution 

Dinner meeting. C. A. Erdahl, commissioner of public 
utilities, Tacoma, Wash., described the organization 
and objectives of the Northwest Power Pool, with 

Haynes 

Dinner meeting with severai members of University of 
Toledo Student Chapter as guests. Clayton C 
Singleton, regional engineer for the Portland Cement 
Association, talked on prestressed concrete 


discussion by A. R 
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STUDENT CHAPTER 





NEW YORK UNIVERSITY 


“WHAT THE PROFESSION Looks for in 
the Young Graduate Engineer”’ was dis- 
cussed at a recent meeting of the New 
York University Student Chapter with 
Dean Thorndike Saville acting as mod- 
erator. Participants in the symposium 
included Col. Clarence E. Boesch, chief, 
Engineering Division, North Atlantic 
Division, Corps of Engineers; Alfred T. 
Glassett, vice-president, W. J. Barney 
Corp., of New York City; Donald Bridg- 
man, staff assistant, Personnel Relations, 
American Telephone & Telegraph; and 
Elmer Timby, member of the New York 
and Kansas City firm of Howard, Needles, 
Tammen & Bergendoff. There was an 
attendance of approximately 130. 


UNIVERSITY OF COLORADO 

ADVANTAGES OF ENGINEERING registra- 
tion laws and membership in a profes- 
sional society were stressed by Frank 
Prouty, partner in the consulting firm of 
Prouty Bros. Engineering Co., of Denver, 
Colo., at a recent meeting of the Univer 
sity of Colorado Student Chapter. Newly 
elected officers of the Chapter are James 
I. Billock, president; Gene Goley, vice 
president; H. George Marshall, secre- 
tary; Charles B. Johnson, assistant secre- 
tary; and John S. Houston, treasurer. 


UNIVERSITY OF UTAH 


MEMRERS OF THE University of Utah 
Student Chapter took part in the recent 
engineering day celebrations on the cam- 
pus. First prize was awarded the Chap- 
ter for its interpretation of the theme of 
four young men progressing through 
school and becoming world famous 
shortly after graduation. 








ASCE VICE-PRESIDENT Robert B. Brooks, 
St. Louis, is principal speaker at recent 
meeting of University of Kentucky Student 


Chapter. Shown here, left to right, are 
Prof. A. L. Chambers, Faculty Adviser; 
Mr. Brooks; Roger L. Hulette, president of 
Student Chapter; and J. Frank Grimes, 
president of Kentucky Section. 
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Construction in First Quarter Reaches All-Time Peak 


A SUMMARY OF construction activity for 
the first quarter of 1950 shows new work 
valued at $4.4 billion, 18 percent above the 
total for the first quarter of the year and the 
largest first-quarter total on record, accord- 
ing to a release from the Construction Divi- 
sion of the Department of Commerce and 
the Department of Labor’s Bureau of Labor 
Statistics. Private construction, during 
the period, was up 17 percent and public 
construction 21 percent. Non-farm resi- 
dential building, valued at $1.9 billion, ac- 
counted for about 44 percent of the total 
for the first quarter, compared with about 
35 percent for the first quarter of 1949. 

Contributing to this record for the quarter 
was a seasonal rise in March from the un- 
usually high levels maintained throughout 
the winter months, with expenditures for 
the month amounting to $1.5 billion—8 per- 
cent above the revised February estimate, 
and an increase of 18 percent over March 
1949. Privately financed new construction 


Construction of New York 
Thruway Is Authorized 


A BILL SETTING up a State Thruway Au- 
thority to construct and operate the pro- 
posed $500,000,000 Thruway between Buf- 
falo and New York 
City recently became 
law with the affixing 
of Governor Dewey’s 
signature. In sign- 
ing the bill, Governor 
Dewey called crea- 
tion of the Authority 
“the most important 
step taken in the way 
of construction by 
the state in the twen- 
tieth century.” 

Named to the post 
of chairman of the 
three-member Authority, Bertram D. 
Tallamy, Assoc. M. ASCE, state super- 
intendent of public works, stressed the 
military advantage of the route that will 
link most of the industrial and commercial 
areas of the state. 

At its first meeting, the Authority 
awarded a contract to the New York City 
engineering firm of Madigan & Hyland for a 
complete study and report on the Thru- 
way situation. The survey will cover poten- 
tial traffic, revenues, economic advantages, 
and construction costs, and will involve 
allied investigations of traffic conditions on 
existing highways in the Thruway area 





Bertram D. Tallamy 
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work for the month, amounting to $1,125 
million, represented an increase of 5 percent 
over the February estimate and of 18 per- 
cent above the total for last March. The 
value of new residential buildings, exclusive 
of farm dwellings, was estimated at $620 
million—up 5 percent from February and 48 
percent above March last year. Though 
construction of stores and hospitals picked 
up some during the month, most types of 
private non-residential building lagged be- 
hind a year ago. 

Public expenditures for new construction 
in March, amounting to $375 million, rose 
15 percent over the February estimate and 
19 percent over the March 1949 total. 
Though all types of public construction 
shared in the increase, a seasonal rise of 40 
percent in new highway work was primarily 
responsible for the advance over the Febru- 
ary total. Construction of public housing, 
schools, and hospitals was carried on at 
rates considerably above those of a year ago 


The Thruway is already mapped for most 
of its course from New York to Buffalo, 
via Albany, and parts of it have been graded. 


—_———_ 


Work to Start on Large 
Boston Department Store 


START OF CONSTRUCTION on the second 
unit of the new Jordan Marsh Department 
Store in Boston is announced by Thompson 
Starrett Co., Inc., general contractors on the 
project. Second of five units in the Jordan 
Marsh building program, the new section 
will be approximately the size of Unit No. 1, 
which was recently completed by Thompson- 
Starrett after 16 months of construction. 
Completion of the present project is expected 
in the late summer of 1951. Maurice A. 
Reidy, Jr., Assoc. M. ASCE, Boston con- 
sultant, is engineer on the project, and 
Perry, Shaw & Hepburn are the architects 

Although the new store is being built on 
the actual site of the present building, busi- 
ness proceeds with a minimum of dislocation 
under a system of transferring departments 
from old to new units as soon as they are 
completed and then tearing down the old 
units and erecting new structures in their 
place. With many of the old buildings con- 
tinuously occupied since the early 1800's, the 
contractor has serious problems of cross 
bracing adjoining brick and stone bearing 
walls. Unstable subsoil conditions through- 
out the area also increase construction diffi 
culties 
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Carlton Proctor to Head 
Construction Advisory Group 


CARLTON S. Proctor, M. ASCE, New 

York City consultant, was elected chairman 
of the Construction Industry Advisory 
Council of the U.S. Chamber of Commerce 
at a recent meeting of the organization in 
Washington, D.C. A member of the firm of 
Moran, Proctor, Freeman & Mueser, Mr. 
Proctor has supervised the design and con- 
struction of various 
important projects 
here andabroad. He 
has served ASCE as 
Director and Vice- 
President and in 
many committee as- 
signments. 

The all-day meet- 
“ing was devoted to 
discussion of the con- 
struction situation in 
various parts of the 
country, urban rede- 
velopment, public 
works planning, and government reorgani- 
zation plans. A motion was passed recom- 
mending that the Chamber of Commerce 
oppose Reorganization Plan No. 17, which 
transfers advance planning to the Housing 
and Home Finance Agency. 

Made up of a number of national trade 
and professional groups having a major in- 
terest in construction, the C.1.A.C. meets 
annually to consider current developments 
and problems in the field of construction. 





Carlton S. Proctor 


—__——+ 


Engineers Urged to Return 
Data on Their Skills 


WITH THE ANNOUNCEMENT that the 
closing date of the nation-wide survey of 
selected engineering personnel, sponsored 
by EJC for the Office of Naval Research, 
has been advanced to July 15, engineers 
who have not yet returned their question- 
naires are urged to do so at once. 

The survey, originaily scheduled to close 
on March 15, is intended to serve as a file 
of key engineers working in research, devel- 
opment, and other scientific projects who 
can be called in on a full or part-time basis 
to work on the scientific programs of the 
National Military Establishment. 

Since only two-thirds of the 115,000 ques- 
tionnaires that were sent out have been re- 
turned, the Office of Naval Research has 
authorized the mailing of a third reminder to 
delinquent engineers. Engineers are told 
that even if they are not now engaged in re- 
search or development work, their services 
may be important to the country because 
of their special training. ASME is in charge 
of processing the returns for the ONR. 
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RECENTLY COMPLETED $27,000,000 HIGH-LEVEL, DOUBLE- 
DECK BRIDGE across Mystic River at Boston will carry estimated 











fic, structure is largest steel bridge ever built in New England. 
Shown here is portion fabricated and erected by Bethlehem Steel 


13,580,000 vehicles in first year, relieving serious north-south Co. Included in Bethlehem section are truss spans over the Little 


traffic problem. With over-all length of more than two miles and 
with two roadway levels, each accommodating three lanes of traf- 


toll plaza. 


Mystic, sections of the northern and southern approaches, and the 
Bridge is now open to traffic. 





AEC Research Project to Be 


Located in San Francisco 


INITIATION OF A_ $7,000,000 atom 
energy research project, to be located in the 
San Francisco Bay area, is announced by 
the Atomic Energy Commission rhe 
project, which will involve construction of a 
particle accelerator for use in pursuing a 
classified research program for the AEC, 
will be undertaken by the California Re 
search and Development Co. in cooperation 
with the Radiation Laboratory of the Uni 
versity of California 

Through the cooperation of the Navy De 
partment, the project will be conducted at 
the Livermore Naval Air Station, and prep 
aration of the site for the new work will 
Start soon 


+ 


Water Policy Commission 
Studies Municipal Shortages 


[HE SEVEN-MEMBER TEMPORARY Water 
Resources Policy Commission, appointed by 
Truman early in January, is 
studying the question of how far the federal 


President 


government should go in aiding cities to 
overcome their water shortages, according 
to Samuel B. Morris, M. ASCE, member of 
the commission and general manager and 
chief engineer of the Los Angeles Depart 
ment of Water and Power 

Addressing the recent seventh annual 
convention of the American Public Power 
Association in Washington, D.C., Mr. Mor 
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ris said that though many cities in various 
parts of the country face water-supply 
problems, ‘the dramatic circumstance that 
the largest city in the world is suddenly con 
fronted with a critical water shortage has 
helped focus attention upon the over-all 
policy of helping municipalities solve their 
water-supply problems.” 


Western Public Official; 


PUBLIC OFFICIALS FROM all over the West 
pooled their experience and discussed mu 
tual problems at the 1950 Western Public 
Works Congress in Oakland, Calif., April 
2-4. Of special interest to West Coast 
engineers were panel and round-table dis 
cussions on “Air Pollution Problems and 
Solutions,"’ led by Frank M. Stead, acting 
executive officer of the State of California 
Water Pollution Control Board, and ‘‘Func 
tions of Public Works Under Disaster Con 
ditions,’’ conducted by W. M. Jarrett, 
president of the Public Works Officers De 
partment of the League of California Cities 

A M Rawn, M. ASCE, chief engineer 
ind general manager of the Los Angeles 
County Sanitation District, headed a sym 
posium on the design and functional pur 
poses of special sewer and aqueduct struc 
ASCE 
members Ben S. Morrow, engineer and gen 
eral manager of the Portland, Ore., Water 
Works; R. Robinson Rowe, bridge engi- 
neer for the California Division of High- 
ways; Reuben F. Brown, superintendent of 


tures. Panel discussers included 
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Appointed by President Truman to study 
and make recommendations to him on ex 
isting federal legislation and policies in the 
water resources field, the commission will 
submit a report covering various aspects of 
the national water problem by December 1 
Morris L. Cooke, Philadelphia, engineer, is 
chairman of the commission. 


Have Three-Day Congress 


the Los Angeles Bureau of Sanitation; 
Robert F. Lauenstein, design engineer of 
San Francisco; and Robert C. Kennedy, 
manager of Special Utility District No. 1, 
East Bay Municipal Utility District. A 
panel discussion on the management and 
operation of city street systems was led by 
Harmer E. Davis, M. ASCE, director of the 
Institute of Transportation and Traffic En 
gineering at the University of California 

An inspection tour of significant public 
works projects in the Bay area was con 
ducted by B. W Booker, M ASCE, dis 
trict engineer, and R. P. Duffy, district 
construction engineer of the State of Cali 
fornia. Other events on the three-day 
agenda included a luncheoy, addressed by 
W. O. Jones, M. ASCE, president of the 
American Public Works Association, and a 
banquet 

Sponsoring organizations were the Ameri 
can Public Works Association, in coopera 
tion with the League of California Cities and 
the Institute of Transportation and Traffx 
Engineering at the University of California 
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Florida builds low cost county roads by 
blade mixing existing sands with Bitumuls. 





Ask for our BITUMULS BOOKLETS. They are 
factual, illustrated, and helpful — a valu- 
able addition to your engineering library. 
Bitumuls Penetration Macadam . 
Bitumuls for Maintenance . 
Bitumuls Sand-Mix . 

Bitumuls Handbook . 


Hydropel—Admix for concrete 


at tt 0 


Tennis Courts—Laykold & Grasstex . 


Fibrecoat—roof and metal coating . . [] 























The ASPHALT Twins 
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“One-man" pavement construction in California with modern 
mixers. Note Bitumuls non-stop “refueling” from transport. 


has pioneered 
MANY PRODUCTS 


2. Sand Mix 


with Bitumuls 
Emulsified Asphalt 










An Aleutian transport lands during runway construc- 
tion. Bitumuls Sand-Mix although only partially cured 
— supports heavy loads. 


LOW COST PAVEMENTS 
from Native Material 


Here was an Army Assignment: 


“Build 6 big Airports in the Aleutians — in cold, wet weather — and fast. No 
access roads, and sound aggregate not available."’ 
BITUMULS was the answer. It mixed easily with the wet existing sand, 
and cured in record time — Vital factors in repulsing Jap bombers. 


Here was a Navy Assignment: 


‘Pave 1,700,000 sq. yds. of parking area for carrier planes. No local crushed 
aggregate available. The cost must be low." 
BITUMULS was again the answer. Nine Million Gallons stabilized 350 
Acres of local sand—6”’ Deep. Conventional pavement would have required 
over 600 trainloads of imported aggregate—at about three times the cost. 


State and County Highway Engineers in the ‘‘Sandy"’ South appreciate the 
stability and low cost of BITUMULS SAND MIX PAVEMENT. In the U. S., 
there are over 25 million sq. yds. of this type of pavement in use. More is be- 
ing constructed every year—the reasons: 
1—Very Low Cost 
2—Use of Existing Road Material 


3—Ease of Construction 
4—Trouble-Free Maintenance 


Buy Bilumubls & Build Beller Pavements 


In the West 
STANCAL ASPHALT & BITUMULS COMPANY 


200 BUSH STREET + SAN FRANCISCO 4, CALIF. 
Los Angeles 14, Calif. » Oakland 1, Calif. + Portland 7, Ore. « Tucson, Ariz. 


In the East 
AMERICAN BITUMULS COMPANY 


200 BUSH STREET «- SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. + Baltimore 3, Md. « Perth Amboy, N. J. 
Columbus 15, O. « St. Louis 17, Mo. « Baton Rouge 2, La. 
E. Providence 14, R. |. » San Juan 23, P. R. + Mobile, Ala. 
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1,000,000-Gal Storage Tank 
Built by Prestressing 





BIG REDUCTIONS in construction time 
and costs are claimed by use of new 
patented Huddleston method of prestressing 
in erection of 1,000,000-gal water-storage 
reservoir for City of Monterey Park, Calif. 
Huddleston method, in use here for first 
time, provides for even distribution of pre- 
stressing in all sections of 48 hoops en- 
circling inner shell of reservoir. In upper 
photo, workman on left is prestressing hoop 
to 25,000 psi, and crewman at right pre- 
pares to drop wedge behind hoop as soon 
as hinge-spring calibration on the lever 
indicates application of proper stress. After 
completion of prestressing, tank was filled 
with water and left for 30 days to test for 
cracks. Prestressing was then checked for 
uniformity, under water pressure, and ad- 
justed to 22,000 psi in each hoop. Later 
hoops were covered with protective gunite 
application, providing outer shell of cement 
3'% in. thick. Quinton Engineers, of Los 
Angeles, designed project, and MacMen 
Inc., Los Angeles contracting firm, handled 
construction. 
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ASTM Committees Initiate New Research 


MUCH NEW RESEARCH work was discussed 
by technical committee members of the 
American Society for Testing Materials dur- 
ing the recent ASTM Committee Week in 
Pittsburgh. Almost 1,000 engineers con- 
cerned with specifications and tests attended 
the series of meetings. 

Committee C-9 on Concrete and Concrete 
Aggregates is considering new approaches to 
measuring the alkali reactivity of aggre- 
gates in concrete. The size and pore spaces 
in concrete aggregates and their relation to 
durability are under study, and the develop- 
ment of dynamic testing methods for meas- 
uring quality of concrete, particularly for 
field use, is under way. The latter activity 


will involve use of the sonoscope method.” 


A compilation of the descriptions of the 
various rock types is also contemplated. 
Prof. K. B. Woods, M. ASCE, of Purdue 
University, is chairman of Committee C-9, 
and Stanton Walker, M. ASCE, director 
of engineering for the National Sand and 
Gravel Association, Washington, secretary. 


Authority to Study N.Y.C. 
Parking Is Established 


FOLLOWING PASSAGE IN the closing session 
of the New York State Legislature of a bill 
creating a New York City Parking Author 
ity, the city has awarded a $25,000 contract 
to the New York firm of Madigan & Hyland 
to determine the soundness of projected 
plans for building six public parking garages 
in Manhattan, the Bronx, Brooklyn, and 
Jamaica. The firm will also make a general 
engineering survey of traffic conditions in 
the city, the study to be financed with fed- 
eral funds. Estimated cost of the parking 
garages is $16,000,000. 

Last-moment amendments to the Parking 
Authority Bill, prepared in a conference 
between city representatives and the State 
Department of Audit and Control, will bar 
the Authority from building or operating 
bus terminals and require it to award to the 
highest bidder the privilege of selling gaso- 
line, oil, and other supplies, and servicing 
automobiles in Authority facilities. 


— ——_—>—_——___" 


Pennsylvania Turnpike 
Lets Bridge Contracts 


Tue Pennsylvania Turnpike Commission 
recently awarded contracts for construction 
of substructures of two key river bridges in 
the 67-mile western extension of the Penn- 
sylvania Turnpike to the Ohio state line to 
the Dravo Corp., Pittsburgh, according to 
an announcement from the Contracting 
Division of the organization. Contract 
prices for both substructures total $1,512, 
307. 

One of the new bridges—a 2,179-ft span 
and second longest bridge on the entire 
Turnpike—will cross the Allegheny River 
near Oakmont, Pa., about 10 miles north 
east of Pittsburgh. The other bridge, to be 
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At a meeting of Committee D-4 on Road 
and Paving Materials, a method of deter- 
mining the resistance to plastic flow of fine 
bituminous mixtures by means of the Hub- 
bard-Field Stability Test was proposed for 
subcommittee action. A proposed new 
specification to cover a heavy viscosity 
emulsion for surface treatment is being 
balloted by the Subcommittee on Emulsified 
Asphalts. Committee D-8 on Bituminous 
Waterproofing and Roofing Materials in- 
itiated work on performance standards and 
on the development of standards covering 
insulating siding materials. 

Continuing its work of preparing mechani- 
cal testing manuals covering the various 
fields of steel products, Committee A-1 on 
Steel will soon issue a manual for bar steels, 
to be followed later by manuals on tubular 
products and sheet and strip. 

New specifications proposed during the 
week will receive final consideration at the 
ASTM annual meeting in Atlantic City 
during the week of June 26. 


built over the Beaver River, about 30 
miles northwest of Pittsburgh, will be 1,540 
ft in length. 





+. 


Opposes Competitive Bidding 
for Professional Services 


ENDORSING RECOMMENDED PROCEDURE of 
its special Committee on Competitive Bidding 
for Engineering Services, the Boston Society 
of Civil Engineers has appropriated funds 
for publicizing the recommended procedure 
and is distributing copies of the committee’s 
statement to municipal officials throughout 
Massachusetts. 

Opposing competitive bidding by engi- 
neers for public contracts in Massachusetts, 
the committee states that, ‘Engineering 
services are personal services and are pro- 
fessional in their nature, like the services of 
doctors and lawyers. Engineering services 
should be employed on the basis. of compe- 
tence, integrity, and mutual confidences be- 
tween the public authority and the engineer. 
These conditions may not be fulfilled if the 
engineering service is selected on a price 
basis. Competitive price bids lose their 
significance unless based on precise speci- 
fications; and these cannot be written for the 
intangible qualities of training, experience, 
ability, judgment and integrity required of 
the engineering profession. 

“Consequently, it is contrary to the best 
public interest to procure professional engi 
neering services on the basis of competitive 
prices, as practiced by a few municipalities; 
because this implies an obligation to employ 
the low bidder regardless of whether he is 
best qualified.” 

A letter from Ralph W Horne, M. ASCE, 
who served as chairman of the Committee 
on Competitive Bidding for Engineering 
Services, calls attention to the fact that 
a bill under consideration by the Mas- 
sachusetts Legislature, will if passed, elim- 
inate competitive bidding by engineers for 
public contracts. 
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. + ee Soa oe eee capacity 8 GPH each feeding unit; 0 to 100 











mittee’s p.s.i. Available Simplex, Duplex and Triplex 
yughout models. 
y engi- 
musette, Precision control with %Proportioneers% equip- 
neering 
re pro- ment is solving today’s most difficult problems of 
ane te water and sewage treatment — eliminating inaccurate, hit-or-miss methods that 
= FOR VARIABLE FLOW SYSTEMS Flow Pro: for years have plagued engineers. %Proportioneers% new Duplex Chem-O- 
ices be- i | Feeder — Aut ti roportiona - 7 ° . 
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swim | water — Pur-O-Cel Diatomaceous 
Eorth Filter, Triplex Model. 





p. 344) (Vol. p. 345) CIVIL ENGINEERING * May 1950 61 











Improvement of Alaska 
Harbors Is Recommended 


PLANS FOR THE improvement of harbors 
and rivers in the south-central area of Alaska 
around Cook Inlet, estimated to cost ap 
proximately $50,000,000, have been recom 
mended by the North Pacific division office 
of the Corps of Engineers, according to an 
announcement from Col. O. E. Walsh, 
division engineer. A survey report, author 
ized by the Flood Control Act of 1948 and 
prepared by the Alaska district engineer, 
recommends hydroelectric power develop- 
ments estimated to cost $45,654,000; navi 
gation improvements totaling $4,400,000; 
and flood-control work costing $46,000, plus 
additional sums for annual maintenance in 
the area 

Cook Inlet basin, and the Anchorage 
vicinity in particular, are called the hub of 
the Alaska military defense system 


+ 


Human Factor Called 
Key to Highway Safety 


THE HUMAN FACTOR is the great unsolved 
problem in traffic safety, according to Dr. 
Clarence C. Little, director of the Roscoe B 
Jackson Memorial Laboratory at Bar 
Harbor, Me. In the principal address at 
the seventh annual meeting of the National 
Committee for Traffic Safety, held in 
Washington, D. C., recently, Dr. Little 
stated that proper emotional balance is an 
important factor in preventing highway 
accidents. Also featured on the two-day 
program was a panel discussion on specific 
state and local methods for achieving coop 
eration among public officials, safety organi- 
zations, and support groups 

Representatives of some 85 national or 


ganizations from all over the country 
attended the meeting, which was aimed 
primarily at enlisting public interest in 
traffic safety 


- + — 


Sanitary Engineers Asked 
to Submit Personnel Data 


AS PART OF a comprehensive program of 
the National Security Resources Board to 
establish a roster of professional personnel, 
the American Public Health Association, in 
cooperation with the Security Resources 
Committee of the Conference of State Sani- 
tary Engineers, is assembling data on sani- 
tary engineers and their skills. 

Stating that a complete list of qualified 
sanitary and public health engineers is of 
vital importance to the profession and to 
national security, the American Public 
Health Association urges immediate return 
of the questionnaires that have been sent 
out. Engineers in the sanitary and public 
health fields who have not yet received ques- 
tionnaires should notify the Engineering 
Section Project of the APHA, 1790 Broad- 
way, New York 19, N.Y. 


_— + — 


Netherlands Construction 
Group Tours United States 


A TEN-MAN TEAM representing Nether- 
lands building and construction groups ar- 
rived in New York City on March 27 for a 
six-week inspection tour of construction 
methods and practices in the United States. 
The tour is sponsored by the Technical As- 
sistance Division of the Economic Coopera- 
tion Administration. 

Organizations participating in arranging 
a program of study for the group include 





ASCE, the Associated General Contractors 
of America, the American Institute of 
Architects, the Washington Building Con- 
gress, the National Association of Home 
Builders, the Building and Construction 
Trades division of the American Federation 
of Labor, and the Federal Housing Adminis- 
tration. While in Washington the group 
met at a round-table conference with repre- 
sentatives of the ASCE, AGC, and AIA. 


+ - 


Ground Is Broken for 
Whittier-Narrows Dam 


BREAKING OF GROUND for start of con- 
struction on the $36,000,000 Whittier- 
Narrows flood control dam in California is 
announced by the Corps of Engineers. The 
project, which ends a 15-year local and 
Congressional controversy, is scheduled for 
completion in 1955. An earth-fill struc- 
ture, 56 ft high, the projected dam will close 
a gap in the lower foothills, known as Whit- 
tier- Narrows, through which the channels 
of the San Gabriel River and the Rio Hondo 
tributary of the Los Angeles River pass 
(See location map in the article by H. E 
Hedger in this issue.) Normally dry, these 
rivers during rainy seasons, carry the runoff 
from the San Gabriel Mountains and the 
Sierra Madres, where storms up to an aver- 
age of over 1 in. an hour for 24 hours have 
been recorded. 

When completed, the proposed dam will 
prevent damaging floods in a 100-sq mile 
industrial, agricultural, and residential de- 
velopment in the Long Beach-Whittier area 
Construction of the 2,500-acre retarding 
basin behind the proposed dam will necessi- 
tate relocation of two major highways, an 
oil refinery, a large elementary school, and 
numerous other installations, in addition to 
some 500 homes 





“Siamese-Twin” D8 Tractor Provides Double Horsepower Capacity 





BY COMBINING two Caterpillar diesel D8 track-type tractors, Buster 
Peterson of Peterson Tractor & Equipment Co., San Leandro, Calif., 
has made available 269 hp for less than price of two Caterpillar 
D8s. Unique arrangement, shown here in front and rear view in 
use on grading project near San Francisco, was accomplished by 
removing one track and final drive assembly from each tractor. 
Special hard bar was then fashioned to permit bolting the two 
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drive housings. 
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tractors at the final drive housings with large through bolt. 
was installed on the back of the housings and necessary connections 
made for controls, which consist of two gear-shift levers, two 
steering clutch levers, one master clutch lever, and two throttles 
mounted on left arm rest. 
bolting skids under each engine and unbolting hard bar and final 


Plate 


Easy transportation is accomplished by 
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Beauty and Utility 
ON A FIRM FOUNDATION 
WITH 





ICTURED here is the beginning and end 

result of an interesting construction project. 
The striking, functionally designed structure is 
one of the most modern office buildings—inside 
and out—in this country. 


Wise planning went into the foundation of this 
18-story building. It included Monotube piles for 
abundant strength and permanency . . . combined 
with practical economy right from the start. 


More and more engineers are turning to the 
Monotube as a predictable pile that leaves no 
factor to chance. For example, Monotube tapered 
and fluted design assures measurable advantages 
in strength, lateral stability, heavy loading and 
driving . . . benefits that should not be overlooked. 
Also, Monotubes offer a flexibility of length, 
gauge, diameter and taper that permits maximum 
effectiveness and economy for varying soil condi- 
tions under a// types of structures. 


These are only a few of the important features 
that you can apply to advantage when you plan 
with Monotubes. For complete, specific data, 
write The Union Metal Manufacturing Com- 
pany, Canton 5, Ohio. 









@ Ultra-modern 18-story office building of the Waterman 
Steamship Corp., Mobile, Ala. (Engineers and General 
Contractors: J. P. Ewin, Inc.; Consulting Engineer: R. S. 
Christiansen; Architects: Platt, Roberts G& Co.) 






@ Foundation under way, showing use of [ | N | O N MY | : y ; A | ‘ 


some 480, 7 gauge Monotube piles, 25 and 
30 feet in length. Monotube Foundation Piles 
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Outlook for Employment of Civil Engineers 
Called Good 


WHAT ARE THE chances that a new engi- 
neering graduate can get an engineering job 
this year? Next year? In the next few 
years? Will there be opportunities in spite 
of competition—is it a growing profession? 
Which engineering fields command the best 
salaries? 

These and many other related questions 
are discussed in a report recently released 
by the U.S. Bureau of Labor Statistics, en- 
titled Employment Outlook for Engineers 
Published by the Bureau as Bulletin No. 968 
in its Occupational Outlook Series, the 119 
page study is available from the Govern 
ment Printing Office, Washington 25, D.C., 
at 50 cents a copy 

Statistical data assembled between 1946 
and 1948 from many reliable sources were 
carefully analyzed by the Bureau. A large 
part of the report is based on information 
from the 1946 Survey of the Economic 
Status of Engineers made by the Bureau, 
with the cooperation of the Economic Sur 
vey Committee of Engineers Joint Council 
and the National Roster of Scientific and 


Specialized Personnel. Prospects are pro- 
jected, in the light of past and present 
trends, for the profession as a whole as well 
as by branches and fields of work. 

Noting that engineering is the largest 
professional occupation’ for men, that by 
early 1948 there were a third of a million 
engineers in the United States, and that op- 
portunities are numerous and should con- 
tinue numerous in this rapidly growing pro- 
fession, the report nevertheless warns that 
“The competition in entering the profession 
will probably be greater than in many other 
occupations in the years ahead.” It sug- 
gests, also, that persons interested in engi- 
neering as a career should look into employ- 
ment possibilities in related occupations. 

In the long run, according to the report, 
engineering job prospects are generally 
bright for well-trained persons, but there 
will be stiff competition for the next couple 
of years, with the situation thereafter ap- 
proaching a more balanced condition. 

As to civil engineers, the demand for 
their services will continue at a high level 





Reclamation Officials Sign Contract Speeding 
Emergency Construction 





EMERGENCY CONSTRUCTION OF 2,245-FT TUNNEL to supply water to part of Grand 
Valley reclamation project in western Colorado is launched by signing of Bureau of Recla- 


mation contract. 


Contract award, following by seven days’ collapse of 35-year-old tunnel 


in Grand Valley project, sets speed record for contract negotiations and will prevent serious 


crop losses by providing irrigation through bypass tunnel. 
tract is L. N. McClellan, M. ASCE, chief engineer of Bureau of Reclamation. 


Affixing his signature to con- 
He is flanked by 


Floyd Shofner, president of Rhoades-Shofner Construction Co. (left), and Everett Seabury, vice- 
president of Grafe-Callahan Construction Co., joint recipients of contract with bid of $609,- 


800 and offer to complete work in 72 days. 


Standing, left to right, are Bureau officials, W. 


E. Blomgren, M. ASCE, assistant chief engineer; W.H. Nalder, M. ASCE, chief designing 
engineer; and Grant Bloodgood, M. ASCE, chief construction engineer. 
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for several years and then ease off some- 
what, later to resume a slow additional ex- 
pansion. This forecast is based on the long- 
range potentiality of a very large construc- 
tion market, in which civil engineers are 
highly essential. Caution in prediction is 
recommended, however, because of the well- 
known extreme sensitivity of civil engineer- 
ing to the level of general business activity. 

According to the report, almost half the 
civil engineers engaged in construction, a 
major field of engineering employment, are 
in administrative, management or super- 
visory work, with positions ranging from 
“that of an official of a large construction 
firm to that of a site supervisor of a con- 
struction gang. Slightly more than a quar 
ter are employed in the general field of de- 
sign, development, and drafting.” 

What about salaries? Numerous tables 
and graphs show actual rates paid in the 
immediate past, but the most revealing 
comment is the following on relative rates 
according to field of work: 

‘Top salaries in all the major fields of en- 
gineering are earned by engineers in admin- 
istration-management jobs usually attained 
only after many years of experience... 
Jobs in research and sales, as well as ad- 
ministration, generally pay more than such 
work as inspection, analysis and testing, 
operation, and college teaching. ... Engi- 
neers employed by private firms and the 
federal government have comparable aver- 
age earnings when length of experience is 
taken into account. Engineers employed 
by state and local governments generally 
have lower earnings.” 

The report also discusses occupational 
mobility of engineers, lists many of the im- 
portant engineering societies, includes an 
explanation of the registration and certi- 
fication of engineers, describes the scope 
and method of the survey, reproduces a 
large number of tables of data, and con 
cludes with a suggested reading list. 


—_—____+ 


Recommends Holding Federal 
Road Aid at Present Level 


CONTINUANCE OF FEDERAL-AID highway 
authorizations at the annual rate of $500,- 
000,000 was recommended by Public Roads 
Commissioner Thomas H. MacDonald, Hon 
M. ASCE, in recent testimony before the 
House Committee on Public Works. Mr. 
MacDonald pointed out that this amount 
was specifically suggested by President 
Truman in his budget message, which also 
recommended that special attention be given 
to improvement of the interstate system. 

The bill now pending in Congress would 
provide $570,000,000 annually, of which 
$70,000,000 would be earmarked for the 38,- 
000-mile interstate system, and available to 
the states on a 75-25 matching ratio. Mr. 
MacDonald suggested instead that $150,- 
000,000 be set aside for such projects on the 
traditional 50-50 matching basis. 

Reviewing the status of the federal-aid 
program, Mr. MacDonald reported that 
most progress has been made on the primary 
system, with the secondary farm-to-market 
system a close second. The greatest lag is in 
improvement of urban arterials, he said. 
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Water for process use—for gen- 
eral plant needs—for ever- 
present sprinkler supply! You're 
sure of dependable water service 
and protection with storage in a 
Pittsburgh-Des Moines Tank— 
your satisfaction is guaranteed by 
the pioneer builder of elevated 
steel tanks since 1897. Let us 
quote on your requirements. 


Write today for our 
complete Elevated 
Steel Tank Brochure 


PITTSBURGH *DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 






Sales Offices at 





PITTSBURGH (25). 3470 Neville Island 

NEW YORK (7) Room 951, 270 Broadway 

CHICAGO (3), 1274 First National Bank Bidg 
SANTA CLARA, CAL 


DES MOINES (8 
DALLAS (1) 
SEATTLE 

677 Alviso Road 


971 Tuttle Street 
1275 Praetorian Building 
978 Lane Street 


PITTSBURGH 
°-DES MOINES 
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R. Robinson Rowe, M. ASCE 


“As WE Grow older,”’ declared Professor 
Neare, ‘“‘we are continually learning that the 
obvious is seldom so. Such a simple thing 
as 1 + 1 = 2, for instance, becomes non 
sense when our unit is the velocity of light 
Joe, did you think of that when you wrestled 
with Al E. Dayde’s problem of the lot for 
the mile-long-hot-dog stand?” 











FIG. 1. 


ONE TRIANGLE plus one triangle 
equals one triangle 


Didn't have to,"’ replied Joe Kerr. ‘The 
simplest formulas of trigonometry showed 
me that the 7-8-9 triangle was the original 
lot with 3 consecutive integers and that the 
adjoining triangle had to have sides 9, 16 and 
23 to satisfy the conditions BC = BC = 9, 
CD = 2AC = 16, P’ = 2P = 48 and A’ = 
24 = 24/5. Obviously the combination 
will have a perimeter of only 54, so that a 
hot-dog stand wrapped all the way around 
the property wouldn't be a mile long.” 

‘Joe didn’t read all the hyphens,’ ob 
served Ken Bridgewater. “‘A hot dog a 
mile long could be sold from a shorter stand 
by coiling it in the oven and selling it from 
a reel. As a matter of fact, the California 
mile-long hot-dogs sold at the Los Angeles 
Convention last month were only 0.00012 
mile long; it’s just a gag. Besides, for the 
record, there is another trigonometric solu 


tion to the setup—the 13-14-15 triangle 
adjoined by a 14-30-40 addition.” 

“That's right,” said Cal Klater. “On 
the face of it, the two solutions make the 
problem ambiguous, but they have one 


point in common. In each case the com 
bination of old and new triangles is just one 
bigger triangle. Like the velocity of light, 
which Noah hinted about, one triangle plus 
one triangle equals one triangle, and not a 
quadrilateral. Al said his client didn’t 
like the shape, so he was unhappy that he 
still had a triangle.”’ 

“Exactly,” ejaculated the Professor. ‘‘It 
will be evident from the figure that ACD 
must be a straight line because BCD with 
twice the area and twice the base must have 
the same altitude as ABC. The dotted line 
shows also that ABC is the geometric sum 
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of the two pythagoreans 5-12-13 and 9-12- 
15, so that the area is an integer, 84, and 
that, consequently, all altitudes and trigono- 
metric functions for ABC, BCD and ABD 
are rational, an uncommon thing for scalene 
triangles 

‘“‘Now for something more serious. Abe, 
Ben and Cal were killing time in the Chief 
Engineer's anteroom when they noticed 
a clean, shiny, brass ciispidor over in the 
corner and started a penny-pitching con- 
test. Pitching in turn, a pitcher took the 
contents of the cuspidor whenever his 
pitch went in. On the average, they suc- 
ceeded once in 5, 6 and 7 pitches, respec- 





Meetings and Conferences 





American Institute of Chemical Engi- 
neers. Headquarters for the American In- 
stitute of Chemical Engineers meeting will be 
the Statler Hotel, Boston, Mass., June 8-10. 

American Institute of Electrical Engi- 
neers. The District 5 meeting of the 
American Institute of Electrical Engineers 
is to take place at the Hotel Hayes, Jack- 
son, Mich., May 11 and 12 

American Management Association. 
There will be a meeting of the American 
Management Association at the Waldorf- 
Astoria Hotel, New York City, June 1-2. 

American Society for Quality Control. 
The fourth annual convention and fifth mid- 
west conference of the American Society for 
Quality Control will take place jointly in 
Milwaukee, Wis., June 1-2. 

American Society for Testing Materials. 
Technical sessions and other events of the 
53rd annual meeting of the American 
Society for Testing Materials will be held in 
Atlantic City, N.J., beginning the week of 
June 26. The annual exhibit of testing 
apparatus and related equipment, and the 
ASTM biennial photographic exhibit will be 
held concurrently with the meeting. 


American Society of Refrigerating Engi- 
neers. The 37th spring meeting of the 


Progress in Ohio River 
Pollution Control Noted 


ONLY 11 PERCENT of the cities of over 
5,000 population in the area affected by the 
Ohio River Valley Water Sanitation Com- 
mission were reported to have taken no 
action toward the installation of sewage- 
treatment facilities at the Commission’s 
recent quarterly meeting in Louisville, Ky 
Reports from 311 municipalities were pre- 
sented through the sanitary engineering 
departments of the eight signatory states 

Despite this “encouraging evidence that 
the states are aggressively promoting pollu- 
tion-abatement measures in the basin,” 
according to Joseph L. Quinn, M. ASCE, 
chairman of the Commission, there are no 
grounds for complacency. Actually, he 
said, ‘‘only 76 cities have proper treatment 


May 1950 * 





tively. If each starts with 50 pennies and 
makes 210 pitches, how much should each 
have at the end?” 


[Cal Klaters were: the anonymous A Nu- 
ther Nutt, Ed C. Holt, Jr., John L. (Stoop) 
Nagle, Thatchrite (G. C. Thatcher), Ab 
Stract (Manuel A. Benson), Charles G. Ed- 
son, Anne Othernut (J. Charles Rathbun), 
Parker Piper (Julian Hinds), George B. 
Richardson, R. E. Philleo, and John Orthe- 
terl (but a second handwriting expert called 
it John O. Mothball). Also acknowledged is 
a solution of the canoe problem by Van Masce 
(J. S. Kendrick). 


American Society of Refrigerating Engi- 
neers is scheduled for the Hotel Muehlebach, 
Kansas City, Mo., June 4-7. 

American Water Works Association. 
All technical sessions and exhibits of the 
70th annual exposition of the American 
Water Works Association will be held in 
Convention Hall, Philadelphia, May 21-26 

Central States Sewage Works Associa- 
tion. The annual conference of the Central 
States Sewage Works Association is to be 
held at the Hotel Lincoln, Indianapolis, Ind., 
June 9 and 10. 

Highway Conference. Sponsored by the 
University of Florida’s Department of Civil 
Engineering, the fourth Annual Highway 
Conference will be held on the campus at 
Gainesville, Fla., May 11-12. 

Institute of Aeronautical Sciences, Inc. 
Personal aircraft is to be the theme of the 
7th annual meeting of the Institute of Aero- 
nautical Sciences, Inc., at the Lassen Hotel, 
Wichita, Kans., May 19-20. 

Midwestern Conference on Fluid Dy- 
namics. The Midwestern Conference on 
Fluid Dynamics and the national meeting of 
the American Physical Society will be held 
at the University of Illinois, Urbana, on 
May 12 and 13 instead of May 5 and 6. 

Society of Automotive Engineers. The 
summer meeting of the Society of Automo- 
tive Engineers is to take place at the French 
Lick Springs Hotel, French Lick, Ind., on 
June 4 through 9. 


works; another 31 have plants, but they are 
inadequate. And we want to see faster 
progress on the part of 144 communities that 
are now preparing plans for construction.”’ 


- + 


Staff of Chicago Office 
of ESPS Is Increased 


TO PROVIDE INCREASED engineering place 
ment facilities in the agea served by the 
Chicago office of the Engineering Societies 
Personnel Service, the organization an- 
nounces the appointment of Bonnell H. 
Allen as assistant to Joseph R. Decker, 
manager of the Chicago office. Mr. Allen 
is a licensed engineer with a background of 
a number of years of engineering placement 
work. 
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Architects: Ely Jacques Kahn and R. A. Jacobs, New York 
Contractor: George A. Fuller Company, New York 
Structural Engineer: Fred N. Severud, New York 


FABRICATED STEEL CONSTRUCTION 
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Built for 100 Park Avenue, Inc., 
this recently completed 39-story 
office building fronts on Park Ave- 
nue, East 40th and East 41st Streets 
in midtown New York, and stands 
but a block from Grand Central 
Terminal, on the site of the famed 
Murray Hill Hotel. 

Known as 100 Park Avenue, the 
L-shaped, air-conditioned giant 
contains 660,000 sq ft of rentable 
floor area. It is serviced by 20 ele- 
vators. It has setbacks at the 9th, 
llth, 14th, 15th, 17th, and 21st 
floors, and an 18-story, 70 ft x 
130 ft tower. Polished granite is 
used for its exterior base, and 
Georgia marble up to the second 
story level. The remainder of the 
structure is faced with white brick 
and aluminum spandrels. 

Construction of 100 Park Avenue 
called for the fabrication and erec- 
tion of approximately 10,000 tons 
of steel, all of which was handled 
by Bethlehem. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 


STEEL 
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Tue University oF Michigan School of 
Public Health is offering an inservice train 
ing course in industrial hygiene and human 
relations for safety personnel to be held 
June 19-21, inclusive. Inquiries should be 
addressed to the School of Public Health 
Building, Ann Arbor, Mich 


A THREE-pAY New England Industrial 
Wastes Conference, on June 26-28, will be 
a feature of the 1950 summer session at 
Massachusetts Institute of Technology 
Sponsors are the MIT Department of Civil 
Engineering, the New England Council, 
and the New England Sewage Works As 
sociation. Professors Rolf Eliassen, Assoc 
M. ASCE, and Clair M. Sawyer, represent 
the MIT sanitary engineering laboratories 
on the committee in charge of arrangements 
According to Professor Eliassen, the Indus 
trial Wastes Conference is designed to bring 
together three groups— industrialists, gov 
ernment representatives of stream pollution 
and water control, workers 
and consultants—for of water 
pollution and control problems 


and research 
discussion 


GRADUATE TEACHERS, and 
civic leaders are invited to attend the second 
annual Institute of Northwest Resources 
at Oregon State College, Corvallis, June 
19-30. Outstanding authorities on north- 
west resources will present papers on the 
utilization, conservation, and potentiali 
ties of the resources. Field trips will be 
under the guidance of professional geog 
raphers. For information on housing and 
registration, address Dr. J. Granville Jen 
sen, Professor of Geography, Oregon State 
College, Corvallis, Ore 


STUDENTS, 


Tue 1950 Nortu Carolina Water Works 
Operators’ School will be conducted at the 
University of North Carolina, Chapel Hill, 
June 4-9. Sponsored by the N. C. Water 
Works Operators’ Association together with 
the North Carolina section of the American 
Water Works Association, the school will 
be guided by the Institute of Government 
in cooperation with the School of Public 
Health of the University. For further in 
formation write to Mr. Clifford Pace, Assis 
tant Director, Institute of Government, 
University of North Carolina, Chapel Hill, 
N.C 


TO GIVE PRACTICING engineers a thorough 
knowledge of the various methods of flow 
measurement, a nine-day course is being of 
fered by the Pennsylvania State College, 
June 5-15. The syllabus is open to civil, 
sanitary, mechanical, and municipal engi 
neers, to personnel from engineering schools, 
state and federal departments, and manu 
facturers of and companies using equipment 
involving liquids. For complete informa 
tion write to Dr. Andre L. Jorissen, De 
partment of Civil Engineering, Pennsyl 
vania State College, State College, Pa 
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THE WORLD’s MOsT powerful synchro- 
cyclotron, generating 385,000,000 electron 
volts, is now in operation on a Columbia 
University site on the Hudson River. This 


+ 





project, which was three years in construc- 
tion, was developed by the university in 
cooperation with the Office of Naval Re- 
search and the Atomic Energy Commission. 


Civil Engineering First Taught at Norwich University 


DAVID L. SNADER, M. ASCE 
Head, Civil Engineering Department, Norwich University, Northfield, Vt. 


Norwicu UNIVERSITY, WHICH has been 
in continuous existence for 130 years, was 
the first educational institution in the United 
States to offer formal organized courses in 
civil engineering. Though there have been 
some changes in its name and location, as 
is true of numerous other well-known col 
leges and universities, the continuous 
thread of the institution began with the 
founding of the American Literary, Scien- 
tific and Military Academy by Capt. Alden 
Partridge in Norwich, Vt., in 1819. Cap- 
tain Partridge had previously been com- 
mandant of the Military Academy at West 
Point, which may have accounted for his 
use of the word “‘Academy.” 

The accompanying illustrations show 
photostatic copies of the outside cover page 
of the first small catalogue issued by the 
Academy (which became Norwich Uni- 
versity in 1834), and of the first page of the 
catalogue, noting the opening of the institu- 
tion ‘“‘at Norwich, in the State of Vermont, 
on the first Monday of September last 
(1820).”" It will be noted that the cata- 
logue is dated 1821. It should also be noted 
that the curriculum described on the first 
page includes courses in surveying and 
leveling, mechanics, hydrostatics, topog- 
raphy, and “Civil Engineering, including 
the construction of roads, canals, locks, and 
bridges.” 

Records show that some twenty young 
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men, who later became well-known civil 
engineers, received their early civil engi- 
neering training at the Academy during the 
period 1820-1825. Two of these graduates 

Moncure Robinson and Alfred Wingate 
Craven, both class of 1824—were prominent 
in the establishment of the ASCE. One 
of the Committee of Seventeen that met in 
Franklin Institute, Philadelphia, in April 
1839, to discuss the establishment of the 
Society, Mr. Robinson was also one of the 
first group of five Honorary Members of 
ASCE, having been elected in 1853. Mr 
Craven presided at the organization meeting 
of the ASCE, which was held in his office in 
New York City in November 1852, and later 
became its President 

Though Norwich University was gradu- 
ating men in civil engineering in the period 
1820 to 1825, Rensselaer Polytechnic Insti- 
tute, the institution chronologically nearest 
to it in point of teaching civil engineering, 
dates its beginning in 1824, with classes 
starting in 1825, according to its own history 
(The History of Rensselaer Poiytechnic Insti- 
tute by Ricketts). This volume states (page 
79) that in its publications “in 1828 is the 
first appearance of the term civil engineer 
ing.”” This was eight years after the begin- 
ning of civil engineering teaching at the 
Academy, and by then the Academy had 
an imposing list of civil engineering gradu 


ates. 


PROSPECTUS 


or 18 
AMERICAN LITERARY, SCIENTIFIC AND 
MILITARY ACADEMY. 


—— 


CAPT. PARTRIDGE. begs leave respectfully to inform the 
Amencan publ, that the above mentioned Lnstitutien was opened, 
wader hie immediate direction and superintendance, at Norwich, 
in the State of Vermont, on the first Monday of September last. 
The course of education at this seminary will endtirace the follow - 

branches of literature, serence, and practical wstruction, viz. 
the Latin, Greek, Hebrew, Preach, and English languages, Arith- 
metic, the construction and use of Logarithms, Algebra, Geometry. 
Plane and Spherical Trigone , Planometry, Stereometry, 
Measuration of heights and es by Trigonometry, and alse 
Geometrically, practical Geometry generally, including partice- 
larly Surveying and Levelling, Conic Sections, the use of the 
Fometer, with its application to measuring the altitudes of moun- 
tains and other emineaces, Mechanics, Hycdrestatics, the elements 
of Chymistry and Electricity, Optics, Astronomy, Navigation, 
Geography, iucluding the use of Maps and the Globes ; C . 
tien, Logic, Histor ©, Ethocs, the clementsef Natural and Political 
Law, the Law of Nations, Military Law, the Constitution of the 
United States, and of the States severally, Metaphysics; Agri- 
culture, Perv wd Field Fortification, Field Engineering, 
ion of Marine Batteries, Artillery duty, 
3 ry, @ complete course of Military Tactics, 
the attack and defence of fortified j bac es, Castrametation, ancient 
Fortification, the ancient medes uf attacking and defending Forti 
he! _—. the ancient Tectics, particularly these of the Greeks 
and pans, witha description of the organization and discipline 
of the phaians and legion ; Book Keeping, Music, Fencing, Mili- 
try Drawing, Topography, Civil Ragineering, inclading the con- 
struction of Roads, Canale Locks, and Brelges: Architectere. 
In addition to the foreg the stedents will be regelarly and 
correctly instracted in the ele weniary schuwl of the soldier, and 
also in these of the company and ettcliodl they will likewise be 
taught the regular formation of mil.tary parades; the turning off, 
mounting, and relieving guards and sntivel+; the duties of ofi- 
cers of the guard, re of the day, and adjetants; the making 
out correctly the o viens of military reports; in fine, 
all the daties tac nlen garrison. The miitary exer- 
Cheese as not te occupy & af the 
voted to study; Gey will be at- 
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PHOTOSTATIC COPIES OF 1821 Norwich University Catalogue show (left) first cover 
page and prospectus of available courses, including civil engineering and allied subjects. 
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SEWERS. Concrete pipe has the strength to resist 
severe impact and to sustain heavy overburdens. It 
has the durability to render long years of heavy-duty 
service. Its smooth interior finish provides maximum 
hydraulic capacity as well as resistance to abrasion. 


K WATER LINES. Concrete pipe is ideal for water lines. 
Its uniformly dense structure—and joints that can be 
made watertight— prevent leakage. There is no 
tuberculation to impair hydraulic capacity and taste, 


od d dirt ter difficulti inimized. 
CULVERTS. Concrete pipe for culverts is wedinaas thea Te ee 


economical and easy to install. Its durabil- 
ity has been proved by decades of service 
under thousands of miles of federal, state 
and county highways and under the tracks 
of many of the nation’s leading railroads. 


IRRIGATION USES. Concrete pipe is excellent for irri- 
gation purposes because it eliminates seepage and evapo- 
ration. It permits maximum use of arable land because it 


is buried below the crops. It is economical] because of its 
moderate first cost, long life, low maintenance expense. 


AMERICAN CONCRETE PIPE ASSOCIATION 


228 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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tolreflect on SO Busy Year 


===! (ome take a glance at just a few of the many 
jobs we have done over the past half century. 


#0n May 12 THE AMERICAN BRIDGE ComPANY celebrated its Fiftieth Birth- 
day. But its structural steel experience and know-how are as old as the use 
@f structural steel, and older. For the companies which merged in 1900 to 
form American Bridge Company brought with them a wealth of experience 
in the construction of all types of structures. 
On these pages are shown but a few of the larger buildings and bridges 
ricated, and in many instances, erected by American Bridge Company. 
ortunately space does not permit telling about the thousands of smaller 
| structures which comprise a very important part of our Company’s 
rations. For a more comprehensive picture, write for the booklet ‘Plants 
Products-American Bridge Company.” It is yours for the asking. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 

Contracting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO - CINCINNATI - CLEVELAND - DENVER 
DETROIT - DULUTH + ELMIRA - GARY + MINNEAPOLIS + NEW YORK + PHILADELPHIA 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - SAN FRANCISCO + TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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UNITED NATIONS SECRETARIAT BUILDING This 
building has 39 stories above the street level 
and 3 basements. It is the first of three 
buildings making up the headquarters of the 
United Nations, New York, to be fabricated 
and erected by American Bridge Company. 





fADS BRIDGE Built in 1868-74 across the Missis- 
Sppi River at St. Louis, Missouri, it was the first 
bridge in the United States in which steel was 
extensively used. The Keystone Bridge Company, THE BAYONNE BRIDGE The Bayonne Bridge, spanning the Kill van Kull, was fabricated 
one of the companies in the merger to form Amer- and erected by American Bridge Company. It was completed in 1931. This bridge has 
ican Bridge Company in 1900, built this bridge. the longest arch span in the world. 


AMERICAN BRIDGE 
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Albert John Bawden (Assoc. M 
many years assistant engineer for the St 
Louis County Highway Department, Du 
luth, Minn., died on January 9. He was 61 
Before becoming connected with the St 
Louis County Highway Department in 
1911, Mr. Bawden had been with the City 
of Duluth and the Duluth Water and Light 
During World War I, he 
with the 56th Pioneer 


Department 
served overseas 
Infantry 


Leon Beskin (Assoc. M. ‘43) assistant 
chief of research and design in the Bureau 
of Aeronautics of the Navy Department, 
died July 9, 1948, according to word 
just received at Society Headquarters 
He was 36 and a graduate of the University 
of Paris. Before coming to the United 
States in 1941 he was for six years reinforced 
concrete and structural steel designer for 
Entreprise Rouzaud & Fils, Paris 


Philip R. R. Bisschop (Assoc. M. '25) 
consulting engineer of Johannesburg, Union 
of South Africa, died on December 23, 1949, 
at the age of 53. Born in South Africa, 
Mr. Bisschop was educated at the Univer 
sity of California and did postgraduate 
work at the Technische Hoogeschool at 
Delft, Holland. He had been with the 
Madera Irrigation District and the Pacific 
Sheet Steel Corp. in California, and later 
was resident engineer for Van Ryneveld’s 
Pass and consulting irrigation engineer for 
the African Consolidated Investment Corp., 
at Johannesburg 


Oscar Charles Blumberg (Assoc. M. '36) 
senior sanitary engineer, California De 
partment of Public Health, died in Berkeley, 
Calif., on March 20. He was 46. A 
graduate of the University of California, 
class of 1926, Mr. Blumberg received bis 
master’s degree in sanitary engineering from 
Harvard University in 1948, while on leave 
of absence from the Department of Health 
Mr. Blumberg was with the California 
Water Service from 1928 to 1942, becoming 
connected with the Department of Public 
Health in the latter year. He had been ac 
tive in the American Water Works Associa 
tion 


Frank Henry Constant (M. '07) professor 
emeritus of civil engineering and former 
chairman of the engineering department at 
Princeton University, died at his home in 
Princeton on March 16. Dr. Constant, 
who was 80, retired in 1937 after 23 years 
on the Princeton faculty. A graduate of 
the University of Cincinnati, he taught 
at the University of Minnesota before going 
to Princeton in 1914. At one time he 
was vice-president of the American Society 
for Engineering Education 


Charles William Cubbage (Assoc. M 
'24) retired engineer of Baton Rouge, La., 
died at his home there on March 17. Mr 
Cubbage, who was 73, had been building 
inspector for the New Orleans Housing 
Authority and general superintendent for 
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the Mobile, Ala., firm of Doullut & Ewin. 
Earlier he was for some years superin- 
tendent of the Kansas City Bridge Co., at 
Kansas City, Mo. 

Edward Smith Cole (M. ‘13) retired 
engineer of Upper Montclair, N.J., died 
at his home there on March 18, at the age 
of 79. An inventor and hydraulic engineer 
of note, Mr. Cole retired in 1947 as president 
of the Pitometer Co., a water survey or- 
ganization he founded in New York City. 
Following his gradu- 
ation from Cornell 
University in 1894, 
Mr. Cole worked for 
various water survey 
companies and de- 
veloped the pitometer 
method of measuring 
water velocity. In 
1904 he founded the 
Pitometer Co., and 
later established 
branches in London. 
Mr. Cole was active 
in the development 
of an instrument for recording the speed of 
ships, which was credited by the Navy De- 
partment with contributing greatly to the 
success of ship gunnery, and had written 
numerous papers on measurement of water 
and allied subjects. 





Edward S. Cole 





Paul G. Brown, Former 
Society Director, Dies 


Pau Goopwin Brown, member of 
ASCE since 1906 and Director from 1924 
to 1926, died at his winter home in Palm 
Beach, Fla., on March 24. He was 79. 
A specialist in the building of bridges, 
tunnels, and foundations, Mr. Brown had 
been in charge of major construction proj- 
ects all over the country, including Penn- 
sylvania Railroad terminal improvements 
in Philadelphia and a section of the Broad 
Street subway there; 
part of the construc- 
tion of Grand Central 
Terminal in New 
York City; a five 
mile tunnel for the 
Cincinnati Water 
Works; and the 
foundations of the 
Hell Gate Bridge in 
New York 

As a_ consultant, 
Mr. Brown had ad- 
vised the City of 
Chicago, the New 
York City Transit Commission and Board 
of Water Supply, and many corporations. 
During the first World War he was super- 
visor of ship construction for the U.S. Ship- 
ping Board and active head of the Military 
Engineers Committee of Greater New York 
At the time of his death he was director 
and member of the executive committee of 
Universal Pictures Co., Inc. 

Mr. Brown was a member of numerous 
engineering organizations, in addition to 
ASCE, and a former president of the Engi 
neers Club in New York City. He was 
educated at Cornell University 





Paul G. Brown 
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Sir Ralph Freeman (M. '19) consulting 
engineer of London, England, died sud- 
denly at his home there on March 11, at 
the age of 69. After three years at the 
Central Technical College, Kensington, 
Mr. Freeman joined the London consulting 
firm of Sir Douglas Fox and Partners. 
He was made a partner in 1912 and senior 
partner in 1921, remaining in active con- 
trol of the firm (now Freeman, Fox and 
Partners) to the time of his death. An 
international authority on steel bridges, 
Mr. Freeman was in charge of design and 
construction procedures for the famous 
Sydney Harbor Bridge, for which he re- 
ceived the Baker Medal of the Institution 
of Civil Engineers, of five large bridges in 
Rhodesia, a 3,300-ft suspension span over 
the Severn, and numerous other structures 


Elbert Brutus Gore (M. '13) of Browns- 
ville, Tex., died on January 19 at the age 
of 82. Of recent years Mr. Gore had been 
city engineer of Brownsville, and prior to 
that he maintained a consulting irrigation 
practice in Brownsville. Earlier in his 
career Mr. Gore was consultant for the 
Hidalgo County (Texas) Drainage Dis- 
trict, the Rio Grande Irrigation Co., and 
similar agencies. He was educated at 
Ohio University. 


James Cottle Hallsted (M. '05) of Pasa- 
dena, Calif., died recently at the age of 90. 
Mr. Hallsted was for many years in private 
practice—first as member of the firm of 
Hallsted & McNaugher and its successor 
firm of Robert W. Hunt & Co., and later 
as head of his own firm in Chicago. He 
was a graduate of Rensselaer Polytechnic 
Institute. 


Hans R. F. Helland (M. 
engineer of San Antonio, Tex., died on 
March 16, at the age of 59. A graduate 
of the University of Texas, class of 1911, 
Mr. Helland was assistant city engineer 
of Austin from 1912 to 1916, and later city 
engineer of Paris and Waxahachie, Tex. 
During World War I, he was a captain in 
the Corps of Engineers, serving in France 
For much of the past 30 years Mr. Helland 
had been in private practice. As an as- 
sociate in the firm of Hawley & Freese he 
aided in the construction of San Antonio’s 
sewerage system, and he recently formed 
the firm of Helland & Seligman, Ltd., 
which is currently engaged on a number of 
civic improvement projects. Mr. Helland 
was a former president of the Texas Section, 
and had been prominent in American 
Legion and Masonic activities 


28) consulting 


Joseph Stearns Jacoby (M. °49) for the 
past six months on the staff of the East 
Bay Municipal Utility District, Oakland, 
Calif., died suddenly on March 10, at the 
age of 41. A veteran of World War II, 
Mr. Jacoby studied at the University of 
Southern California frofh 1945 to 1949, 
receiving both bachelor’s and master’s 
degrees in civil engineering. Earlier Mr 
Jacoby had been structural draftsman 
for several New York City organizations, 
including the Dreier Iron Works, the Leider 
Structural Steel Co., and Gibbs & Hill 


(Continued on page 76) 
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You'll find it in Eagle PRESTOMATIC. Its rifled jaws keep 
a-firm, sure grip on the lead... never let it push back 
... never bite it off. Non-rolling, featherweight, alumi- 
num barrel makes a permanently beautiful, precision 
drafting instrument. Handy press-cap quickly controls 
jaws for lead adjustment. Changeable indicator instantly 
adaptable to any degree of lead. 


R C r | N G for the ideal drawing leads? 





TURQUOISE 
PRINT MARKING 


ii by 


Look no further... Eagle TURQUOISE Drawing Leads 
are exactly what you want. They're the same smooth, 
strong, opaque leads as in famous Eagle TURQUOISE 
drawing pencils. 15 grades . . . 4B to 9H. Uniform .078” 
diameter and 514” length. 


for colored print-marking leads ? 





Here they are... the same strong, brilliant, insoluble 
leads as in famous Eagle VERITHIN pencils. Vermilion, 
yellow, white and emerald green for marking blueprints; 
blue for filling in unwanted white lines; carmine red for 
marking all black and white prints. PRESTOMATIC lead 
holders come with a colored cap to match each lead. 


Lead Holder... $f 
Leads .. . black or colored ... 10¢ each 


EAGLE PENCIL CO. « NEW YORK + LONDON + TORONTO 
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Million Gallon CLEAR WELL for Bartlesville 


Frequently, an unusual water 
service problem is solved when a 
Horton reservoir is used to provide 
adequate water storage for a com- 
munity. At Bartlesville, Oklahoma, 
the location of the new 4,000,000- 
gals.-per-day water treatment plant 
in the flood area of the Caney River 
makes it impossible to use a con- 
ventional design of plant with the 
clear well underneath the filters. 
The 1,000,000-gal. Horton _ steel 
reservoir shown above has been in- 
stalled instead, to serve as a clear 
well. 

Now it is possible to supply the 


CHICAGO BRIDGE & IRON 


Atlanta 3 2167 Healey Bldg. 
Birmingham | 1596 N. Fiftieth Sr. 
Boston 10 1009—201 Devonshire St. 
2199 McCormick Bldg. 

2263 Guildhall Bldg. 


Chicago 4 
Cleveland 15 


distribution system with treated 
water even during such local emer- 
gencies as floods. The highest the 
fiood water has ever been at the tank 
site was 8 ft. in 1929. 


The Bartlesville water distribution 
system supplies 5,300 consumers. 
Consumption ranges from 1,000,000 
to 2,600,000 gpd. 


Horton steel reservoirs provide 
large-volume water storage facilities 
for many municipal and industrial 
water systems. They are widely 
used because they are economical to 
construct and easy to maintain. 


Detroit 26 1541 Lafayette Bldg. 
Havana 402 Abreu Bldg. 
Houston 2 2128 National Standard Bldg. 
LosAngeles 17.1556 General Petroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 


Regular painting keeps the steel in 
good condition and welded con- 
struction assures water-tight joints. 


Horton reservoirs are built in 
capacities up to 10,000,000 gals., 
while standard capacity Horton 
elevated tanks range from 5,000 to 
3,000,000 gals. We will be glad to 
supply estimating figures on the cost 
of a reservoir or elevated tank to 
consulting engineers or municipal 
officials without obligation. Write 
our nearest office stating capacity re- 
quired, height to bottom, for an ele- 
vated tank, and location. 


COMPANY 


Philadelphia 3. .1652—1700 Walnut St. Bldg. 
Salt Lake City 4 509 West 17th South St. 
San Francisco 11. .1284—22 Battery St. Bldg. 
Seattle 1 1309 Henry Bldg. 
Tulsa 3 1647 Hunt Bidg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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(Continued from page 72) 


Edgar Heisler Lawrence (M. '09) of 
Washington, D.C., died in a hospital at 
Takoma Park, Md., on February 7, at 
the age of 75. A graduate of the Univer- 
sity of Pennsylvania, Mr. Lawrence had 
been architectural engineer for several 
Chicago firms on the structural design of 
Chicago skyscrapers. From 1912 to 1918 
he was in private practice in Chicago, and 
later as building specialist for E. I. du 
Pont de Nemours & Co., at Wilmington, 
Del. He retired in 1927. 


James Otis Letts (Assoc. M. '41) of Rock 
Island, Ill., died suddenly on March 6 
at Ames, lowa, where he was attending a 
conference in connection with his work as 
assistant chief of the hydraulics division 
of the Rock Island district office of the 
Corps of Engineers. A graduate of the 
Missouri School of Mines, class of 1929, Mr 
Letts was employed by the Union Electric 
Co., of St. Louis, before going to the Rock 
Island district in 1934. He was a veteran 
of World War II, and a captain in the 
Reserve Officers Association. 


Lewis Earl Mathews (Jun. ‘45) since 
1946 draftsman and designer for Webber & 
Co., Los Angeles, Calif., died suddenly on 
November 5, 1949, according to word just 
received at Society Headquarters. He was 
29 and a graduate of the University of 
Colorado, class of 1945. During the war, 
Mr. Mathews served as an instructor in 
indoctrination courses for draftsmen at the 
Consolidated Vultee Aircraft Corp., San 
Diego 


Carl Lowell Randolph (Assoc. M. '28) 
who recently retired from the Hydrology 
Division of the Los Angeles County Flood 
Control District, died recently at his home 
at Arcadia, Calif., at the age of 62. Mr 
Randolph had been a resident of Arcadia 
since 1924, and for the past 18 years had 
served on the Los Angeles County staff 


Ralph Whitney Reynolds (Assoc. M. '20) 
superintendent of the West Palm Beach 
Water Co., West Palm Beach, Fla., died 
in a hospital there on March 22, at the age 
of 63. A graduate of the University of 
California, Mr. Reynolds was Eastern 
manager of the Pacific Tank & Pipe Co. 
in New York from 1920 to 1926. He then 
became superintendent of the West Palm 
Beach Water Co. From 1940 to 1942, he 
served on the board of the American Water 
Works Association 





Past Director Frank 
T. Darrow Is Dead 


FRANK TENNEY Darrow, retired chief 
engineer for the Burlington Lines and 
former Director of the Society, died at River- 
side, Calif., on February 27. Mr. Darrow, 
who was 74, spent practically his entire 
career with the Chicago, Burlington & 
Quincy Lines and its 
predecessor, the Bur- 
lington & Missouri. 
From 1908 to 1937 
he was assistant chief 
engineer at Lincoln, 
and from 1937 to 
1939 chief engineer at 
Chicago. From the 
latter year until his 
retirement in 1943 he 
was chief engineer 
of the Burlington 
Lines, which includes 
the Chicago, Burling- 
ton & Quincy and its affiliated lines. 

A full member of ASCE since 1909, Mr. 
Darrow served as Director from 1921 to 
1923. He also belonged to the American 
Railway Engineering Association, the West- 
ern Society of Engineers, and the Western 
Railway Club. A graduate of Allegheny 
College, he was a member of Sigma Tau 
and author of several papers on railroad 
engineering subjects 





Frank T. Darrow 





Clarence Samuel Rowe (M. '21) of 
Chicago, Ill., died over a year ago, though 
word of his passing has just reached the 
Society. Mr. Rowe, who was 77, had 


spent most of his career in the service of J 


the City of Chicago. From 1906 until his 
retirement a few years ago he was engineer 
of bridge construction for the city. 

Harold Clair Stowe (M. '10) retired engi- 
neer of Lebanon, N.J., died on February 
14, at the age of 82. While in the employ 
of several New York firms and later (1910 
to 1918) as head of his own construction 
firm in New York, Mr. Stowe built a number 
of public schools for the New York City 
Board of Education. Retiring in 1922, 
Mr. Stowe had since devoted himself to 
farming, conducting some experiments in 
crop cultivation in cooperation with the 
New Jersey State College of Agriculture 

John Malcolm Waller (Assoc. M. '17) of 
Kansas City, Mo., died on November 30, 
1949, according to word just received 
He was 63. From 1907 to 1911 and from 
1923 until his death, Mr. Waller was as- 
sociated with the Kansas City Structural 
Steel Co. as designer of structural steel 
for various bridge, building, and smelter 
works projects. In the intervening period 
he was connected with the Kansas City 
Terminal Railway Co., on the construction 
of the present Union Station; the Bureau 
of Railway Valuation of the Interstate 
Commerce Commission; and the Valuation 
Department of the Missouri, Kansas & 
Texas Railway 

Harry Esmond Warrington (M. ‘07) 
retired engineer of Los Angeles, Calif. 
died at his home there on February 21, at 
the age of 81. A graduate of the Univer- 
sity of Cincinnati, class of 1890, Mr. War- 
rington spent his early career in railroad 
work. Later he was with the California 
Highway Commission and, prior to his 
retirement in 1947, he was for some years 
engineer for the Los Angeles County Sani- 
tation Districts. 








NEWS OF 
gineers. 


Robert T. Colburn, engineer of Boston, 
Mass., has been made a member of the firm 
of Chas. T. Main, Inc., of that city. 

Col. John H. Carruth, who has been in 
government service for more than 35 years— 
recently as commander, Engineer Supply 
Section, San Antonio, Tex., general depot 
has retired from the Army. After a summer 
tour of Europe, Colonel Carruth plans to be- 
come affiliated with the Federal Services 
Finance Corp. 

J. L. Faisant announces the formation of 
the firm of J. L. Faisant & Associates, con- 
sulting engineers, of Baltimore, Md. His 
associates are A. R. Wiggins and B. A. 


Wiggins. 


76 


Presidental reappointment of the six non- 
government members of the 1l-man Water 
Pollution Control Advisory Board is an- 
nounced by Federal Security Administrator 
Oscar R. Ewing. The appointees include 
ASCE members T. A. Berrigan, chairman of 
the Merrimack Valley Joint Sewerage Board, 
Boston, Mass.; Michael Klein, chief engi- 
neer, Office of the President, Borough of 
Manhattan; and N. T. Veatch, of the 
Kansas City, Mo., consulting engineering 
firm of Black & Veatch. Chairman of the 
Board is Mark D. Hollis, M. ASCE, as- 
sistant surgeon general and chief of engi- 
neering activities, Public Health Service. 


J. W. B. Blackman, Garden Grove, Calif., 
consultant, has gone to Europe, where he 
will inspect engineering works. Mr. Black- 
man has been engaged on the design of the 
Deep Water Port at Sacramento, in associa- 
tion with George F. Nicholson, for the 
Sacramento-Yolo Port District. 


Milton P. Kitchel has been made chief 
building inspector for the City of Oakland, 
Calif. 


May 1950 °* 


Carl A. Trexel, rear admiral, CEC, USN 
has retired after 33 years of service. He has 
accepted the position 
as executive manager 
of the International 
Marine Platform 
Constructors, of San 
Francisco, Calif.—a 
joimt venture organ- 
ized by Ben C. Ger- 
wick, Inc., San Fran- 
cisco, and Stolte, Inc., 
Oakland. uring 
the war Admiral 
Trexel served with 
the Bureau of Yards 
and Docks in Wash- 
ington, D.C., and as director of the Alaska 
Division. e 

L. J. Sverdrup and W. W. Horner, of St. 
Louis, Mo., have been appointed to an engi- 
neering advisory committee of the Atomic 
Energy Commission, and will recommend 
plans for the development of the reactor 
testing station at Arco, Idaho. 

(Continued on page 78) 





Carl A. Trexel 
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Shows are shop erections of sections of a wind tunnel and a water 
turbine spiral casing at Newport News. One to be used in the development of 
America’s planes of the future, the other to generate power in the world’s largest 
hydro-electric development. 

Tolerances required for the 34-foot diameter welded structure of the 
wind tunnel were: flushness or smoothness plus or minus 0.01"; fairness of 
structure 0.03” and up to '/3." in diameter. 

Eighteen of the 165,000 horsepower turbines at Grand Coulee have 
been built by Newport News. Nine sections of the casings are cast steel and six 
are welded and cast. These turbine units are the most powerful ever built. 

Refractory towers, pressure vessels, bridge caissons and other heavy 
equipment of special design are fabricated at Newport News. The plant, over a 
mile in length, includes welding and steel fabricating shops, machine shops, 
foundries and forge shop to provide the advantages of building the complete job. 


“Facilities and Products” catalog will be sent if requested. 


TO HARNESS THE ELEMENTS 





NEWPORT NEWS 
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SHIPBUILDING AND DRY DOCK CO. 
NEWPORT 
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(Continued from page 76) 

Howard, Needles, Tammen & Bergen- 
doff, consulting engineers of Kansas City, 
Mo., and New York, announce the retire- 
ment to inactive status of Henry C. Tam- 
men, of the New York Office, and the ad- 
mission as partners of Theodore J. Cambern, 
James P. Exum, Ellis E. Paul, Joseph Sor- 
kin, and Elmer K. Timby. 


S. A. Kerr is retiring from the position of 
regional planning engineer with the U.S. 
Bureau of Reclamation at Sacramento, Calif. 
Mr. Kerr plans to spend the summer at 
Titusville, Pa. 

Edward L. Moreland, since 1946 executive 
vice-president of the Massachusetts Insti- 
tute of Technology, will retire in July. Dr. 
Moreland served as head of the electrical 
engineering department from 1935-1938 and 
as dean of engineering from 1938-1946. He 
has been a member of the firm of Jackson & 
Moreland since 1919 

William .R. Osgood, formerly with the 
Navy Department at the David Taylor 
Model Basin, Washington, D.C., has become 
connected with the Armour Research 
Foundation of the Illinois Institute of Tech- 
nology, as a research engineer. An authority 
on the behavior of engineering materials, Dr 
Osgood served as a materials engineer for 
the National Bureau of Standards from 
1929 to 1946 

Brehon Somervell, president of the Kop- 
pers Co., Inc., for the past four years, was 
elected chairman of the organization's board 
of directors during the annual meeting re- 
cently. 

E. E. Foster, of the Branch of Project 
Planning, U.S. Bureau of Reclamation, 
Denver, Colo., has been loaned for a three 
month period to the Department of Army, 
Far Eastern Command, to serve as consult 
ant on irrigation and drainage for land re- 
clamation of the Ryukyu Islands 


W. B. Wendt, professor of civl engineering 
in the Speed Scientific School at the Uni- 
versity of Louisville, Ky., will retire in July 
after 25 years as head of the civil engineering 
department Professor Wendt founded 
Theta Tau and Sigma Tau engineering 
fraternities and the ASCE Student Chapter 
at the university 

Lt. Gen. Eugene Reybold, wartime Chief 
of Engineers, has been appointed to the post 
of executive vice-president of the American 
Road Builders’ Association, Washington, 
D.C., succeeding 
Charles M. Upham, 
who retired recently 
after 24 years of ser 
vice. In the Corps of 
Engineers from 1908 
until his retirement 
in 1946, General Rey- 
bold served as dis 
trict engineer at Buf- 
falo, N.Y., in charge 
of river and harbor 
work; and in similar 
capacities at Wilm 
ington, N.C., Mem- 
phis, Tenn., and in the Philippines 
Awarded the Distinguished Service Medal 
in World War I, he achieved similar recog- 
nition in the form of an Oak Leaf Cluster in 
World War II 





General Reybold 
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S. D. Caplan has opened an engineering 
office in the Continental Bank Building, 
Kearns, Utah, where he will specialize in 
water supply, municipal engineering, and 
construction materials testing throughout 
the intermountain area. A. Miller Sams will 
be associated with Mr. Caplan under the 
firm name of Engineering Services. 


Walter H. Frick announces the reestab- 
lishment of his office as consulting archi- 
tectural engineer, with headquarters at 950 
Century Building, Pittsburgh, Pa. Colonel 
Frick recently concluded an active tour of 
military service. 

N. B. Garver, for the past 30 years bridge 
engineer for the Arkansas Highway De- 
partment, has retired from active duty. He 
will be connected with the department in the 
capacity of part-time consultant. Ward 
Goodman, who has been assistant bridge en- 
gineer, will succeed Mr. Garver. 

A. D. Hutchison, of Greenville, Tex., has 
been promoted to assistant district engineer 
of District 1 of the Texas Highway De- 
partment, at Paris. During the Second 
World War Mr. Hutchison served as a 
major in the Corps of Engineers 

L. Vaughn Downs, previously Bureau of 
Reclamation engineer at Coulee Dam, has 
been transferred to 
the new post of chief 
of the field engineer- 
ing subdivision of the 
Columbia Basin Pro- 
ject’s Irrigation Di- 
vision, at Ephrata, 
Wash. In this capac- 
ity, Mr. Downs will 
be responsible for the 
location of lateral 
canals and the layout 
of farm units in con- 
nection with the ir- 
rigation of the area 
beginning in 1952. Mr. Downs became 
affiliated with the Bureau of Reclamation 
upon his graduation from the University of 
Kansas in 1931 


Lt. Col. Herbert C. Gee, since 1947 as- 
sistant chief of Civil Works in charge of the 
nationwide flood control program, has an- 
nounced his resignation from the Army. 
Colonel Gee expects to establish a consulting 
office in West Palm Beach, Fla 





L. Vaughn Downs 


Henry Rich recentiy retired as head engi- 
neer of the U.S. Engineer office at Sacra- 
mento, Calif 

Thorist Murphy, of the U.S. Geological 
Survey, has been promoted to the position of 
district engineer. He will supervise mapping 
projects in Washington and Oregon 

George K. Leonard is now chief construc- 
tion engineer for the Tennessee Valley 
Authority at Knoxville, Tenn. Through 
an error confusing Mr. Leonard with George 
P. Leonard, Assoc. M. ASCE, it was inad- 
vertently stated, in the March issue, that Mr. 
Leonard was connected with the Minneap- 
olis Dredging Co , and the Martin Wunder- 
lich Co., before going to the TVA. W. K. 
Seaman will succeed Mr. Leonard as proj- 
ect manager of the South Holston and 
Watauga projects, and H. L. Broadfoot will 
have charge of generating installations at 
Chickamauga and Guntersville dams. 
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Frank P. Fifer, engineer consultant to the 
division engineer, North Atlantic Division 
of the Corps of Engineers, New York City, 
has retired after 25 years of service. Mr. 
Fifer plans to engage 
in consulting work at 
Annapolis, Md. Dur- 
ing his career with 
the Engineer Corps, 
his assignments in- 
cluded work on the 
development of the 
flood control pro- 
grams on the Merri- 
mac and Susque- 

ss hanna river basins, 

5 the Passamaquodd 

Frank P. Fifer tidal power sealed, 
and many others. 
Noted for his study of the St. Lawrence 
River Seaway, he is the author of numerous 
articles on the subject, one of which ap- 
peared in the November 1949 issue of Crvi 
ENGINEERING. 

John C. Page, retired commissioner 
(1937-1943) and consulting engineer (1943- 
1947) of the Bureau of Reclamation, is the 
recipient of the Department of Interior's 
highest honor, the Distinguished Service 
Award. L. N. McClellan, M. ASCE, and 
chief engineer for the Bureau, at Denver, 
Colo., presented the gold medal to Mr 
Page and cited him for his 36 years of serv- 
ice on the Grand Valley and Boulder 
Canyon projects. 





A major reorganization of the water sys- 
tem divisions of the Los Angeles Depart- 
ment of Water and Power became effective 
recently. One of the principal changes in- 
volves the consolidation of the Water Con- 
struction Division with the Field Engineer- 
ing Division. Norman M. Imbertson has 
been named senior water works engineer in 
charge of the Construction and Inspection 
Division, and Sterling S. Green, senior 
water works engineer to head the design and 
laboratory section 

Don C. Davis, formerly a member of 
Quinton Engineers, Ltd., Los Angeles, Calif., 
has become city engineer of Banning, Calif 

Kenneth G. Tower, for the past ten years 
hydraulic engineer with the Portland, Ore., 
District of the Corps of Engineers, has be- 
come chief of the Power Division of the 
United Western Investigation of the U. S 
Bureau of Reclamation, at Salt Lake City, 
Utah. The primary objective of the Bureau 
investigation is to get water to Los Angeles— 
one suggestion is taking water from the 
Columbia River to California 

M. P. O’Brien, head of the department of 
engineering at the University of California, 
has been appointed chairman of the newly 
created Air Pollution Committee of the San 
Francisco Bay Area Council 

F. C. Eberhardt is chief engineer for the 
Morrison-Knudsen Co., Inc., on construction 
of the $10,000,000 Kortes Dam, 60 miles 
southwest of Casper, Wyo., a Bureau of 
Reclamation project 

Harry R. Witt, of the Civil Engineer 
Corps of the Navy, at Lynnhaven, Va., has 
been transferred to Seattle, Wash, head- 
quarters. 

(Continued on page 82) 
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®Toncan Iron Corrugated Metal Pipe is strong— 







Manufacturers of 


Teacen iren Drelnage Products resilient, too. It is able to support heavy loads of machin- 


ery and fill without cracking or crumbling. It withstands 









BEALL PIPE & TANK Corenenes Rumnets cam & TANK CORP. 


PORTLAND, O ORIA, ILL. vibration, settling soil and weather changes. 















BERGER METAL CULVERT my INC. JENSEN BRIDGE & SUPPLY COMPANY 
leat al SANDUSKY, MICH. But that is only one advantage. It is light in weight—easy 
oc ee ee TO 6 eeeeee eae 0. to handle and install with unskilled labor. Jobs are com- 
a ABERDEEN, 8S. DAK 
BLUEGRASS PIPE 1 : 
EGRASS PIPE & CULVERT C0. 200 eee eee o. pleted on schedule. 












SOLUMBIA, 
CENTRAL CULVERT CORPORATION _ _ 


ALEXANDRIA. LA. RePuauic STE conponaTiOn Toncan Iron Corrugated Metal Pipe costs less in the end 











es TON —because it has the highest rust-resistance of any ferrous 
PHIL. ADELPHIA, PA, 


DOMINION METAL & CULVERT CORP. = THOMPSON PIPE & STEEL COMPAKY 
METAL propucTs corp. prec) sa veanncen 
_ AHA TR. STATE CULVERT t wre. co. 
HU Ran KAN Dear rr’ 
EATON METAL PROD. CO. of MONTANA 5 
BILLINGS, MONT UTAH PIPE & STEEL COMPANY 


EMPIRE STATE CULVERT CORP. OGDEN, UTAH 


GROTON, N. WISCONSIN CULVERT COMPANY 
MADISON, WIS, 


WYATT Tarra 6 x sense USERS 
HOUSTON, Tex. 


CHOCTAW, INC 
MEMPHIS, 















material in its price class. It is made from an alloyed iron 















containing twice the copper found in copper-bearing 
steels and irons PLUS just the right amount of molybdenum 
to make the copper do its best work for you. 


If you're looking for drainage structures that last a 
long time, yet cost little per year of service, see your 
nearest Toncan Iron Manufacturer, or write us. 














REPUBLIC STEEL CORPORATION + GENERAL OFFICES: CLEVELAND 1, OHIO 














Toncan Copper Molybdenum Iron is available in: 
CORRUGATED METAL PIPE © PERFORATED CORRUGATED METAL PIPE © SECTIONAL PLATE PIPE 
SECTIONAL PLATE ARCHES © CORRUGATED METAL PIPE-ARCH © SECTIONAL PLATE PIPE-ARCH 
CORWEL SUBDRAINAGE PIPE * BITUMINOUS COATED AND PAVED PIPE 



















NEW YORK , 
8 W. 40th ST. 





Men Available 


Civm Enormveer; Jun. ASCE; 27; single; 
B.S. degree; receiving master’s degree from 
Harvard Business School, Jume 1950; 5 years’ 
field and office experience in contracting. Knows 
French, German, Dutch Desires position pref 
erably in smaller city in northeast in which busi 
ness administration training will be asset, or in 
teaching C-584 


Crvm Enoineer; Jun. ASCE; graduate; 32 
registered professional engineer Now resident 
engineer on new generating station construction 
for large Midwest utility Widely varied con 
struction and administrative experience De 
sires opportunity in engineering or administrative 
work with greater opportunity for advancement 
Desires Chicago location. C-585 





Civn., Hypravutic anp Hyproetectrric ENG! 
NEER Assoc. M. ASCE 31 4 years with 
U.S.E_D. as hydraulic and hydrographic engineer 
5 years with consulting firm as assistant project 
engineer on hydraulic, hydroelectric, and civil 
engineering projects including 6-month period in 
Israel on port development and water supply 
work, available immediately C.586 


Civm Enotveer; Jun. ASCE; 24; married; 
veteran; B.S. in C.E., candidate for M.S. in soil 
mechanics, June 1950, Purdue University; sum 
mer experience in soil testing Desires position 
in foundations, soils or structures; will consider 
any location. C-587 


Civm ENGINEER Assoc. M ASCE 35 
married; registered civil engineer 15 years 








SANITARY AND 
WATER POLLUTION 
CONTROL ENGINEERS 


Technical or administrative po- 
sitions available. 2 to 8 years’ 
experience sanitary and pub- 
lic health engineering in treat- 
ment and disposal of sewage 
and industrial wastes plus col- 
lege degree in sanitary, pub- 
lic health, chemical or civil en- 
gineering. Must be eligible 
for California State license. 
Many positions in California 
State government at beginning 
annual salaries $4,092 to 
$7,356. Official application 
must be filed by May 20. 
Write at once to Dept. E, Re- 
cruitment Section, State Per- 
sonnel Board, 1015 L Street, 
Sacramento 14, California. 























naineering qoocietics 


PERSONNEL SERVI 


CHICAGO 
84 E. RANDOLPH ST. 


DETROIT 


This placement service is available to 
members of the Four Founder Societies. 
u placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maimtaim an efficient non- 
profit personnel service—are available 
upom request. The same rule for pay- 
ment of fees applies to ee A who 
advertise in these columas. All replies 
should be addressed to the ke even ers 
indicated and mailed to the New York | 
Office. Please enclose six cents im post- 
age to cover cost of mailing and retura of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable im advance. 





progressive experience in positions as structural 
and civil engineer on highways and large concrete 
construction of copper plants, air bases, barges, 
and aqueducts. Available immediately. C-588- 
499-A-2. 


Civi. Enotneer; Jun. ASCE; 29; instructor; 
primary interest additional experience in con- 
struction or design. Registered professional 
engineer with M.S.; 3 years’ teaching civil engi 
neering; 3 years’ structural design and drafting 
y paper mill; a year US.G.S. Prefers northern 

S. Available June 15—September 15, but will 
cae permanent position if good opportunity 
C-590, 


Civm Enoinerr; Jun. ASCE; BS. in C_E.; 
completing work on M.S. in structural engineer 
ing; Tau Beta Pi; 23; married; a year's ex 
perience in field construction; 3 years’ experience 
in survey work. Desires work in structural de 
sign or soils and foundation studies. Available 
in June. Prefers to locate in Midwest. C-591 


Civm Enocineer; Jun. ASCE; 23; single 
B.S., Oregon State College, 1949; I1'/: years’ 
general engineering experience. Desires employ- 
ment with established construction firm. Prefers 
Western location. C-592 


Civm Enotneer; Jun. ASCE; 33; married; 
M.S., June 1950; veteran. Class B operators 
license from the Florida Water and Sewage Op- 
erators Association; 15 months’ experience in 
sewage treatment plant, structural engineering, 
administrative or sales engineering. Salary 
$4,500 a year. Location optional; available on 
short notice. C-593 


Grapuate CriviL ENGINEER; Assoc. M 
ASCE; married; 12 years’ top-level experience 
in planning, design, preparation of specifications, 
estimating and supervising construction roads, 
storm drainage systems, water supply and dis 
tribution systems, sewerage systems, airfields, 
and miscellaneous structures; 2 years’ employ- 
ment on Guam and a year in Japan. Presently, 
technical adviser for Air Forces in Far East 
Capable, qualified administrator. Available do 
mestic or foreign assignment, August 1950. 
C.504 


Civi., Srrucrurat Enoinger; M. ASCE; 
licensed professional engineer in Virginia, Georgia; 
B.S. in C.E.; L.L.B.; 52; married; 2 children; 
25 years’ broad and comprehensive experience ; 
8 years’ in structural design of important struc 
tures and 7 years’ responsible administration of 
engineering and construction contracts; desires 
position as structural designer, administrator, 
assistant administrator, or technical adviser 
C-595. 


Civm ENGINEER Jun. ASCE; 25; single; 
graduate Villanova College, 1945, civil engineer 
ing; 4'/: years’ experience varied construction; 
construction superintendent large chain stores; 
South American oil refinery; assistant super 
intendent on housing and apartments Desires 
field work, preferably foreign or with travel 
Available immediately. C-596 


Assistant Cuter PLANNING ENGIN&ER, As- 
sistant Curer Desicn ENGINEER Assoc. M 
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100 FARNSWORTH AVE. 









E,. INC. 


SAN FRANCISCO 
57 POST ST. 





ASCE; 49; married; B.S. in C.E. and irrigation; 
registered C.E.; 16 years’ experience planning, 
layouts, design, and detailing of irrigation, drain- 
age, flood control and hydroelectric power proj- 
ects Desires employment foreign countries 
only. Available immediately. C-597-4811-A-7 


Construction Encrngeer; M. ASCE; con 
tractor’s manager or superintendent; 25 years 
responsible charge of construction of dams 
bridges, marine and subaqueous construction and 
operations; qualified to assume charge of admin- 
istrative, technical and field operations. Loca- 
tion immaterial. C-598-504-A-1 


Civ. ENGINEsR; Assoc. M. ASCE; 40; 
married ; Illinois and Missouri professional 
engineer licenses; B.S. in C.E.; 15 years’ varied 
experience in construction including utilities, mill, 
factory, building materials, time as field engi- 
neer, superintendent research engineer; veteran 
willing to travel; will relocate anywhere in- 
cluding foreign. Available immediately. C- 
599-294CE 


Grapvuarte Civit. Encrneer; Assoc. M. ASCE; 
43; married; New York State P.E.&L.S. licenses; 
18 years’ experience in design of hydraulic struc- 
tures; flood control, irrigation, hydroelectric 
plants, water supply; preliminary hydraulic in- 
vestigations, cost comparisons, final design, speci- 
fications; willing to relocate. C-600 


Positions Available 


ASSOCIATE OR FuLL Prorgssor, civil engineer 
ing, specializing in sanitary engineering, prefer 
ably with a doctor's degree. Salary, $5,000 
$6,000 on a 9-month basis. Location, West 
Y-3358-R6300(b) 


Crvm or Mecuanicat ENcIneer, under 35, 
graduate, for water distribution system surveys 
Work will be almost entirely in the field, and will 
involve some traveling. Lecations, United 
States and South America. Salary, $3,600 
$5,800 a year for foreign service. Company pre 
fers married man, and will receive in addition to 
salary a cost-of-living bonus. Y-3373 


ASSISTANT SANITARY ENGtneer for the design 
of sewage-disposal plants. Must be capable of 
assuming responsibility for the various steps in 
design, and should be able to handle a squad of 
assistant designers and draftsmen. Location, 
Rhode Island Y-3397 


Sates ENGINgERS, two, about 30, graduates, 
with highway construction experience, to promote 
and supervise the use of asphaltic products 
Locations, one for Tennessee and the other for 
northern Alabama. Y-3398-R6345 


Proressor in highway engineering with some 
practical experience. Spanish desirable, but not 
necessary. Salary, $6,000 a year plus living 
allowances and travel expenses. Location, 
Venezuela. Y-3411 


SaLesmen, three, 40 or under, with civil or 
architectural engineering background, for manu- 
facturer of ornamental metal building products 
Must read and understand blueprints and details 
as executed by architects. Salaries, $4,800 a year 
plus commissions and expenses, plus automobile 
supplied by company. Territories, Connecticut, 
Pittsburgh, and Canada. Headquarters, New 
York, N.Y {-3427 


Civu Enoreer, 30-40, with construction ex- 
perience covering highway, railroad, drainage, 
etc., for sugar mill plantation Previous ex- 
perience in Central America desirable. Salary 
$5,000-$6,000 a year. Logation, Caribbean 
Area. Y-3434 


Civmi. ENGINEER, young, with contracting ex 
perience, to supervise construction of small build 
ings with a native staff, and work with contractors 
on some larger extensions. Considerable mainte 
mance and rebuilding necessary Duration, 2 
years, with possibility of permanent position 
Salary, $6,000-$7,200 a Ue. ee status to 
start Location, India. Y-3 


(Continued on page 82) 
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CONCRETE FRAMES AND FLOORS 


grtenenney concrete frame and floor construc- 
tion offers three important p/us features to archi- 
tects, engineers, contractors, owners and investors. 


First, concrete frames and floors effect substantial 
savings in construction costs. This type of construc- 
tion can lower the cost of frames and floors from 25% 
to 40% under the cost of other types of construction. 


Second, concrete frames and floors save construc- 
tion time. Inasmuch as frame and floor construction 
proceeds together as a unit, the masons, plumbers, 
electricians and other tradesmen can do their part of 
the job as the structural work progresses. 


Third, concrete frames and floors allow maximum 
latitude in design. There is a concrete floor system 
to meet every occupancy requirement. Partitions can 
be placed where they are most desirable because 
framing can be adapted to any architectural layout. 
Concrete frames and floors can be designed for any 


5-13, 33 WEST GRAND 
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structural requirement or for any type of job. They 
are ideally adapted to schools, hospitals, apartments, 
hotels, factories, stores and office buildings. 


Dearborn Homes (above) in Chicago on State 
Street between 26th and 30th Streets is a typical 
example of concrete frame and floor construction. 
This apartment project consists of 800 units in 16 
buildings. Four buildings are 9 stories and 12 are 6 
stories in height. Loebl, Schlossman & Bennett are 
the architects, Frank A. Randall & Sons the struc- 
tural engineers and S. N. Nielsen Co. the contractor. 


Our technical staff will gladly help architects and 
engineers attain the highest quality concrete and the 
maximum structural advantages of reinforced con- 
crete construction for any building project. 


Write for two free booklets: “Continuity in Con- 
crete Building Frames” and “Handbook of Frame 
Constants.”” Distributed only in the U.S. and Canada. 


CHICAGO 10, 


PORTLAND CEMENT ASSOCIATION 
AVENUE, 
A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 


ILLINOIS 
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Continued from page 80 Principat with degree in civil engineering, with ARCHITECTURAL ENGINEER, graduate, 24-35; | 
SrructuraAL DESIGNERS AND SENIOR Drarrts practical experience in the actual execution of a year's upward experience architectural design 
MEN, civil graduates, with at least 3 years’ prac large projects and their organization, and teaching Will design for sales-display offices; prepare 
tical experience in the field of industrial buildings and administrative experience in a recognized working drawings, specifications, estimates on i 
to design and layout structural steel and rein engineering institution Salary, Rs. 2000-100- remodeling and new construction Knowledge of i 
forced concrete buildings Must be citizens of 3000, plus overseas pay of 30 pounds per month interior decorating, lighting, and display equip 
the United States. Salary open. Location Residential accommodations provided at 10 per ment desirable. Salary, $3,000-$4,000 a year 
Massachusetts. Y-3443 cent of pay. Location, India. Y-3471(a) Location, Illinois. R-6350. 
PLANT ENGtneerR, mechanical background, 40 mpecton. subs ; aaa : : . 
45, experienced in food handling or products =. he eas -— gp AL AY DRAWING Room Squap L&ADER under 45; 
bh . 7% . 2 construction; shou n pe » ma well experienced in consulting engineers’ drawing 
where sanitation is an element, requires know!l- terials and acceptable construction from founda- bl d 4 : : 
edge of tanks yiping, refrigeration, heat ex- 4 ‘ , y; rooms; able to deal with a variety of new con- 
& piping tion to finish and trim (outside and inside). Will struction problems and the selection and assign 
change, construction methods, installation and see that quality of materials, workmanship and nk’ al Senate ‘ain: cakinemh 6 te me 
modification of major plant equipment, and conditions conform with requirements. Salary aiken 6 eatlnnten, dehemenien pone poace BT yan 
facilities and construction. Salary, 7 ,000- open. Location, Illinois. R-6280. , - & 
$8,000 a year. Location, Midwest Y-3446- room schedules and output of work. Will be con 
R6136 Cc a oe 7 it, Civil E cerned with preparation of plans, specifications 
ONSTRUCTION SUPERINTENDENT, Vivil Engi- and some estimating of construction, electrical 
DerTatLer experienced in detailing structural neer, capable of assuming charge of erecting fac- and mechanical plans for general construction en 
steel, such as trusses, columns, beams, and open tory building of 100,000 sq ft Able to handle countered in a beverage plant Salary open 
steel floor grating Salary open Location building contract and supervise actual construc- Location, Wisconsin R-6357 
South. Y-3454 tion. Salary open Location, , Pennsylvania. " 
, "A208 
ASSISTANT TO GENERAL SUPERINTENDENT In R-Sess Saves ENcrnekgr, Civil Engineer or Mechanical 
the construction of a large powerhouse in northern Destoner (hydraulics), Civil Engineer, well Engineer, 25-30; background or knowledge of 
Michigan. Salary, $6,500-$7,500 a year we experienced in and able to do board work on structural roof decks, fireproofing, acoustical, pre- 
3457D underground surface and overhead utilities for a cast flooring and other construction. Able to ; 
SUPERINTENDENT oF CONSTRUCTION with 5 to large project. Will deal with conduit and con take-off, estimate, and bid from plans and 
10 years’ experience, preferably in the construc crete underground sections, utility galleries, man- specifications Will follow through with custom. 
tion of a large industrial building or hospital or holes, catch basins, hydrants; nowledge of ers (users, general contractors and subcon- 
school building. Salary open Location, New grades, drainage sanitation, etc. Salary, $350- tractors) Salary, $300 a month, car furnished 
York metropolitan area. Y-3459 $400 a month Location, Illinois. R-6335 Location, Illinois. R-6359. 
(Continued from page 78 R. R. Garnett is now in charge of railroad Stanley E. Sporseen, civil engineer with 
T. Keith Legaré, executive secretary, and highway relocations for the Walla the Portland, Ore., District of the Corps of 


Walla, Wash., District of the Corps of Engi- Engineers, has been loaned by the Depart- 
neers ment of the Army to act as adviser to the 
Venezuelan Ministry of Public Works for 
one year. At Caracas, Mr. Sporseen’s 
duties will include selecting types of hydro- 
electric and irrigation dams, planning and 
designing dams, and outlining over-all 


National Council of State Boards of Engi 
neering Examiners, Columbia, S.C., has 
been reappointed to the State Board of Engi- Martin H. Blote has been appointed acting 
neering Examiners by the governor. superintendent of the Central Valley Project 

M. A. Dillingham, former chief of the of the U.S. Bureau of Reclamation in antici- 
Reports Branch of the Galveston, Tex., P@tion of new work in that area. 





District of the Corps of Engineers, succeeds Clarence J. Derrick has resigned as presi- _ specifications for their construction 
H. R. Norman as chief of the Engineering dent of the Los Angeles, Calif., Board of 
ence the poe agen na Public Works, to reenter consulting engineer- Herbert G. Crowle, chief of the Corps of 
A é as - Te ) fé + ~ : actice . . 
—e oe eS EEE Ss uing punstin. Engineers regional flood control staff at 
business and will be located in Houston Oakland. Cali t : eR 
Lorenz G. Straub, director of the Uni- Jakland, Calif., has been appointed engineer 
Arthur R. Reitter, has been appointed city versity of Minnesota’s St. Anthony Falls of the new Alameda County Flood Control 
engineer of Lincoln, Calif., on a part-time Hydraulic Laboratory, has accepted an District. 


ey “ He is also city engineer of Colusa appointment as civilian member of the Bester Bf. Leute. cho! ial ™ 
Ss * . . . . who Is spectis e ee 
and William Beach Erosion Board of the Corps of Engi- . y ats lhantggein — 
: , . . in charge of the water system expansion of 

Fred H. Kellogg, chairman of the depart neers for a four-year period. Dr. Straub is : . x 
; - “gt : . 2 : ‘ Phoenix, Ariz., has been made head of the 
ment of civil engineering at the University head of the department of civil engineering - 
hese Seer ehgat™ : ¥ nein: ear tgs aciRer" Water Department there. 

ot Mississippi, has gone to India, to act as in the university’s institute of technology, 


: F > > “ : ngineering consultant to the Division : 
a ant by = — rnment of “72 on — ~- ri < a - penser E. E. Woodward, formerly engineer- 
> é ‘ y ec . Cc 4as é sTways 0 1e 2 nnesota epa e ~ , 
—~ I — a ; 1ydroelectric project in ast p b> ater . € 1 i manager of the Fort Worth, Texas, express- 
° rince ) mservation mee ; 
lee eee : — way, has become principal engineer-con- 


sultant on an investigation of the highway 
needs in the Rio Grande Valley of Texas. 
Frank E. Lovett will succeed Mr. Woodward 
at Fort Worth. Other changes include M. 
C. Welborn to senior engineer of special 
services at Austin, and Frank W. Cawthon 
to district engineer at Dallas 





Charles Elcock is now connected with the 
firm of Birkinbine Engineering Offices with 
headquarters in Philadelphia, Pa. 


F. R. Burnette has been named assistant- 
vice-president-engineering of the U.S. Steel 
Corp., of Delaware. 


Howard F. Eckerlin announces the open- 
ing of new offices in Syracuse, N.Y., for the 
practice of civil and structural engineering 








Ben G. Watkins and M. M. Vogel have 

formed a partnership for*the practice of en- 
gineering, with offices at Winsor Terrace, 
PHOTOGRAPHED DURING RECENT CORPS OF ENGINEERS SAFETY CONFERENCE NC. 
at Galveston, Tex., are, left to right, Nathaniel Jensen, district safety engineer; Lt. Col. 
Ellsworth I. Davis, Assoc. M. ASCE, district engineer; Kenneth Smith, M. ASCE, chief Robert C. Browning announces the estab- 
of Construction Division; and S. S. Elkins, Southwestern Division safety engineer. In _ lishment of an office for the practice of struc- 
address given by Colonel Davis teamwork between contractors and Corps of Engineers tural and mechanical engineering, at 1918 
to improve safety record of many projects under construction was stressed. Hillsboro Street, Raleigh, N.C 
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145-h.p. Series F-8 Big Job, with special tandem rear axle, one of over 175 Ford Econ- 
omy Truck models, has an allowable G.V.W. rating as a six-wheeler of 35,000 Ibs. 


“We doubled tonnage...cut rock delivery 


” 


0 
costs about 33 sine H. B. GRAHAM, PUEBLO, COLORADO 


“YW7HAT A TERRIFIC JOB our nine Ford F-8 Big 
Jobs are doing on the Pueblo to Canon City 
highway,” reports H. B. Graham. 

“We have doubled tonnage per day over our pre- 
vious trucks. And you should see our drivers scram- 
ble for a Ford when a new one is delivered. They 
think the new Fords are the greatest things that ever 
happened in trucking. I share that opinion because 
we've cut rock delivery costs about 33%.” 

Ford trucks do more work! They’re Bonus Built with 
big reserves of strength and power to handle big 
loads. Ford trucking costs less! Volume production 
know-how results in low original price. Truck engi- 
neering know-how keeps operating costs low. 


See your Ford Dealer today! Choose from over 175 
models ranging from 95-h.p. Pickups to 145-h.p. 
Big Jobs. G.V.W. ratings from 4,700 lbs. to 22,000 
lbs. There’s a Ford Truck to fit your job and your 
budget. And, remember, Ford Trucks “do more 


per dollar!” 


Ford Trucking Costs Less Because= 


| FORD TRUCKS 
LAST LONGER 


Using latest registration data on 6,592,000 trucks, 
life insurance experts prove Ford Trucks last longer! 
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SAVE WITH FORD / 





AMERICAS NO.] TRUCK VALUE / 


* SAVE GAS with Ford Loadomatic Ignition and High Tur- 
bulence combustion chambers. 


* SAVE OIL with Ford Flightlight aluminum alloy pistons. 
Cam ground for oil-saving fit at operating temperatures. 


* SAVE WEAR with pressure lubricated main and crankpin 
bearings, Double Channel frame, extra heavy duty 
axles, big brakes (up to 16-in. by 5-in.) 


* SAVE ON REPAIRS with demountable brake drums, 
brake inspection hole, engine-top setting of accessories, 
plus nationwide service from over 6,400 Ford Dealers. 


*% SAVE TIME with Ford reliability and performance. The 
only eight-cylinder engines in trucking. Only Ford gives 
you a choice of V-8 or Six! 


MAIL THIS COUPON TODAY! 


FORO Division of FORD MOTOR COMPANY 
3249 Schaefer Rd., Dearborn, Mich. 
Send me without charge or obligation, detail 
specifications on Ford Trucks for 1950. 
FULL LINE (7) 
LIGHT MODELS [) 


HEAVY DUTY MODELS [) 
EXTRA HEAVY DUTY MODELS () 





Name____ 


Sikhcdb-cupseiagnenpenbemnansenedanensol 


(Please print plainly) 





Address____ . — 
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Written for the 
men who install 


TRANSITE dé 
PRESSURE PIPE & 





As its TITLE IMPLIES, this new Installation 
Guide was designed especially for those who 
do the actual work of installing Transite* Pres- 
sure Pipe...a handy working tool intended 
to help the man in the field do a good job in an 
economical way. 

But it answers so many questions of general 
interest about Transite Pipe that it is being 
offered, without cost, to anyone concerned with 
*TRANSITE is a Johns-Manville registered trade mark 





‘a MANVILLE 
B;V)| Johns-Manv 
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the design, construction or operation of a water 
system. 


Send for your copy today. It will give you a 
new insight into Transite’s many practical fea- 
tures that reduce water line installation costs... 
help answer some of the questions you may have 
about this Johns-Manville asbestos-cement pipe 
that is contributing to better and more eco- 
nomical water systems for thousands of American 


cities and towns. 
« 
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Box 290, New York 16, N. Y. 
Please send me the Transite Pipe Installation 
Guide (TR-624A). 

ization 


Johns-Manville 


Organ 


Johns- 


10. 


—or write to 
Toronto, Ontar 
May 1950 


> 
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fee 


“hf 


off 


Manville, Box 290, New York 16, N. Y. In Canada, 


Just use the coupon 
address 199 Bay Street 
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Install 
Doors 
that 


cUT 
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Year 
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INNEAR Metal Rolling Doors 


controls at any desired number of 


Reducing door costs is not the only 

advantage you provide when you in- 
stall Kinnear Rolling Doors. You 
also help cut other plant costs, in 
many ways. 
Coiling upward action permits full 
use of all floor and wall space around 
openings, at all times. Materials can 
be stacked within an inch or two of 
the door, inside or outside—or on 
both sides—without impeding its 
action. This promotes more efficient 
handling of door traffic, deliveries, 
and shipments. 


The smooth, easy action of Kinnear 
Rolling Doors saves time and labor— 
and no other type of door is so well 
adapted to the extra advantages of 
motor operation. With pushbutton 








With this rug- 
ged Kinnear 
Motor Opero- 
tor, doors can 
be opened or 
closed from 
any number of 
convenient 
push-button 
controls. 
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convenient points, doors can be 
raised or lowered quickly at a 
second’s notice. 


As a result, they are consistently 
closed more quickly after being 
opened, which brings important re- 
ductions in heating and air-condi- 
tioning costs. 

When opened, the doors remain com- 
pletely out of the way, safe from dam- 
age by wind or vehicles. When 
closed, their rugged all-metal inter- 
locking-slat curtain assures extra 
protection against fire, intrusion, 
wind and weather. 

Kinnear Rolling Doors are built in 
any size, to meet the particular speci- 
fications of each opening, in old or 
new buildings. Motor or manual 
control. Write for full information. 


Saving Ways in Doorways 


KINNEAR 


Offices and Agents in All Principal Cities 


THE KINNEAR MANUFACTURING CO. 


Factories: 1080.90 Fields Ave., Columbus 16, Ohie 
1742 Yosemite Ave., Son Francisce 24, Californie 
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New Publications 





Engineering Research. Research as 
essential to engineering progress is the theme 
of the Proceedings of the 1949 annual meet- 
ing of the Engineering Research Council of 
the American Society for Engineering Edu- 
cation, which is just off the press. In 
addition to a symposium on instrumenta- 
tion for engineering research, the publica- 
tion reports research policies and goals of 
colleges and universities and research in- 
terests of such groups as the Army, the 
Navy, the Air Force, the Public Health 
Service, the Highway Research Board, and 
the Department of Agriculture. Copies of 
the 140-page publication may be ordered 
from the Office of the Chairman of the 
Engineering College Research Council at the 
State University of Iowa, Iowa City, lowa, 
at $2 each, postpaid. 


Highway Construction. To familiarize 
construction personnel, students, engineers 
from foreign countries, and others with high- 
way construction techniques currently in 
use in the United States, the American 
Association of State Highway Officials has 
published a 18l-page Manual of Highway 
Construction Practices and Methods. The 
publication covers in considerable detail 
soils, drainage, earthwork, base and surface 
courses, untreated base and surface courses, 
soil-cement base courses, soil bitumen, bi- 
tuminous base courses, and portland cement 
concrete. Copies, priced at $2.50, may be 
purchased from the AASHO, 1220 National 
Press Building, Washington 4, D.C. 


Zoning. Major aspects of modern zoning 
practice are discussed in a 43-page pamphlet 
recently issued by the Construction and 
Civic Development Department of the 
Chamber of Commerce of the United States 
Designed to stimulate constructive thinking 
about the use of zoning to promote sound 
urban growth and development, the booklet 
is the work of a special committee of profes- 
sional city planners. Prices range from 30 
cents for single copies to 15 cents a copy in 
lots of 20 or more. Inquiries should be ad- 
dressed to the Construction and Civic De 
velopment Department, Chamber of Com- 
merce of the United States, Washington 6, 
D.C, 


Tennessee Valley Authority. Publication 
of its Technical Report No. 11, detailing the 
planning, design, construction, and initial 
operation of the Fort Loudoun Project on 
the Tennessee River, is announced by the 
Tennessee Valley Authority. The 533-page 
report, containing 187 illustrations and 
exhibits, is available from the TVA, 
Treasurer's Office, Knoxville, Tenn., for $2 


Snow Surveys. Analyses of results ob- 
tained in snow surveys for forecasting stream 
flow in western Nevad4 are reported in 
Bulletin No. 184 of the University of 
Nevada Agricultural Experiment Station, 
by Horace P. Boardman, for 20 years chair- 
man of the Forecast Committee of the 
Nevada Cooperative Snow Surveys. In- 
quiries should be addressed to the Agricul- 
tural Experiment Station at Reno, Nev. 


CIVIL ENGINEERING (Vol. p. 370) 


i epee 


ANB ABC 





Rene 


(Vol. 








‘h as 
theme 
meet- 
neil of 
Y Edu- 
s. In 
nenta- 
iblica- 
als of 
ch in- 
y, the 
fealth 
1, and 
vies of 
rdered 
of the 
at the 
lowa, 


liarize 
‘ineers 
| high- 
tly in 
erican 
Is has 
ghway 

The 
detail 
urface 
ures, 
n, bi- 
pment 
ay be 
tional 


oning 
iphlet 

and 
f =the 
tates 
nking 
sound 
0klet 
rofes 
mm 30 
py in 
ye ad- 
ec De 
Com 


on 6, 


“ation 
ig the 
nitial 
ct on 
y the 
page 
and 
TVA, 


w $2 


s ob 
ream 
<d in 
y of 
ition, 
*hair- 
F 6the 

In- 
ricul- 
y 


370) 











Pacific Gas & Electric Spends | 
3/, Billion on Expansion | 
(Continued from page 30) 
an endless cable, were used to hoist | 
concrete and steel parts from the 
nearest ‘ access road. The cable 
passed through a sheave above the | 
tower site and around the drum of a | 
hoist, making it possible to shuttle | 
the torpedo, or “‘pig’’ as it was nick- | 
named, back and forth between the 
concrete plant established at the | 
nearest access road, and the tower 
site. This device readily cut its own 
path through the soft ground or along 
the rocky slopes prevalent in the can- 
yon, and proved an efficient and rapid 
method of handling these materials. 

Tower steel was assembled in sec- 
tions on the ground and the. sections 
hoisted into place. The tower line 
and Rock Creek Powerhouse were 
put in operation in March 1950, com- 
pleting the five plants included in the 
postwar expansion program. 

The five plants and appurtenant 
structures were all designed by the 
Company’s Engineering Department. 
Construction was performed by qual- 
ified contractors on the basis of com- 
petitive bidding, and was coordinated 
and supervised by the Company's 
Construction Department. 


— $< ——$—$_—__—_ 


Value of Snow Surveys 

Shown by Long Experience 

(Continued from page 49) 
by May 1 the range between maximum 
and possible minimum ought to be nar- 
rowed down considerably. For some 
streams preliminary gagings are avail- 
able monthly, from which a rough esti- 
mate can be made of the total discharge 
since the previous October 1. If this es- 
timated total runoff to date were sub- 
tracted from the current annual forecast 
it would give the expected runoff for the 
remainder of the water year. However, 
the Weather Bureau forecasts do not in- 
clude such deductions, so they are not 
forecasts in the sense of telling what is to 
follow a given date. 

The question naturally arises as to 
how the results being obtained would 
compare over a period of years with those | 
obtained by a series of 8 or 10 Weather 
Bureau precipitation gages if it were 
feasible to install them in place of the 
single gages now used at the few Weather 
Bureau stations operating in heavy 
snow country. Anyone with an inti- 
mate experience with the standard gages, 
even when equipped with modern shields, 
knows that they do not always get a fair 
catch of snow. 

Horace P. BoarpMAN, M. ASCE | 
Emeritus Professor of Civil 

Engineering, University of | 

Reno, Nev. Nevada 
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Now in use on one of 
the largest architectural 
concrete construction 

jobs in the United States 


New architectural and engi- 
neering techniques are being 
pioneered on the Metropolitan 
(Parklabrea) Housing Project in 
Los Angeles. 


VIBER SELECTED...One of the 
five unusual features of this tre- 
mendous project is an effort to 
reduce time, effort and costs in 
concrete placement operations. 
The exclusive use of Viber equip- 
ment on a project that is testing 
new construction methods and 
techniques illustrates the regard 
engineers and construction men 
have for this interchangeable 
line of concrete vibrators. 


VIBER RUBBER TIPS...Viber’s 
development of rubber tips has 
reduced damage to expensive 
forms....an important phase of 
architectural construction costs. 


GOVERNMENT AND RESI- 
DENTIAL HOUSING...The 
vast program of Government 
and residential housing now in 
planning and process is just one 
of the fields in which Viber plays 
an important roll. 

For further information on the 
complete line of Viber Inter- 
changeable Vibrators, please 
wire or write 


Viper COMPANY 

















$40,000,000 Parklabrea Housing Project, 
Los Angeles 


CONCRETE VIBRATORS SINCE 1931 


Dept. 18, 726 South Flower Street, Burbank, California. 
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If you do big construction 
you need this 
LOW-COST PRECISION TRANSN 


: 


| 





Price Only $400 
Complete with Tripod 
With “A” Standard 
and Compass — $425.00 
F, O. B, Factory 


The David White Western Precise 
Preliminary Transit gives you wide 
Versatility for Engineering and Surveying 


HY do you need this instrument? Because, no other instrument gives you 
the precision, the easy, fast working facilities for a variety of engineering 
and survey work at so low a cost. 

Telescope 9-1/4” long, dust and dirt free internal focusing — coated optics — 
erecting eyepiece, and a magnifying power of 20 diameters. Horizontal Limb 
5-5/16" Dia. with 1 Doubie Vernier Reading to single minutes. Vertical Circle 
4” Dia. with guard. It can be used equally well on long distance or close work. 


If you're in the market for a new preliminary precise transit, investigate the 
David White Model No. 7064-U illustrated above. Compare its many features and 
its price to all others. You'll like what you find out! See our nearest dealer or 
write direct. Free Bulletin No. 1050 will give you complete details on this and 
David White's complete line of fine engineering instru- 
ments. David White Co., 359 W. Court St., Milwaukee 
12, Wisconsin. 


We offer complete, prompt repair service on all makes of 
instruments — levels, transits, theodolites, etc. 














Betron-Kacenper 1945-1950. Edited by Verlag 


der Zeitschrift Beton- u. Stahlbetonbau, 39th 
Jahrgang. Verlag von Wilhelm Ernst & Sohn 
Berlin, 1949. 640 pp., illus., diagrs., charts, 
tables, 6 X 4'/, in., stiff cardboard, 10 DM 
The 39th edition of this standard handbook on 
concrete and steel-reinforced concrete construc- 
tion includes such basic information as mathe- 
matical tables, solution of equations, geometry 
tables of building materials, mortar and concrete 
manufacture, strength of materials, structural 
analysis, analysis of structural parts made from 
steel-reinforced concrete, and general construc- 
tional considerations. 


(The) Bustness or Home But_pinc. By B. K 


Johnstone and C. E. Joern, Editors. McGraw- 
Hill Book Co., New York, Toronto, London, 1950 
289 pp., charts, tables, 8'/4 X 5'/: in., cloth, 
$4. Written by a group of experts in the field, 
this book is specifically designed to help the smal! 
building contractor. It provides a _ practical 
knowledge of the business covering both eco- 
nomic factors and production data. Land, working 
capital, job organization, cost control, sales, and 
legal aspects are important topics covered. 


DREDGING OF HARBOURS AND Rivers. By E. C 


a 


Shankland Brown, Son & Ferguson, Ltd., 52 
58 Darnley St., Glasgow, S.1, Scotland, 1949 
266 pp., illus., diagrs., charts, maps, tables, 
9 X 6'/2in., cloth, $6.50. Based on the author's 
experience in the practice of river and harbor 
operations, this volume combines the operation 
of dredgers with the economics of typical per 
formance, and describes the hydrographic work 
leading up to and following dredging Details 
of equipment and operating procedures are thor 
oughly covered particularly with regard to current 
practice 


2LEMENTARY Retnrorcep Concrete Desicn. By 


W. Morgan Lon, mans, Green & Co., New 
York; Edward Arnold & Co., London, 1949, 
303 pp., diagrs., charts, tables, 8*/4 Xx 5'/: in., 
fabrikoid, $3. Written for students of architec- 
ture and building, this book considers the de- 
sign of various structural units of normal rein- 
forced concrete. Prestressed concrete and other 
special aspects are not covered. Bending mo- 
ments and shear forces are considered in the early 
chapters, together with other design fundamen- 
tals. The later chapters provide detailed treat- 
ments of practical applications dealing with 
beams, columns, slabs, floors, staircases, etc 


NGINEERING MECHANICS By A. Higdon and 
W. B. Stiles Prentice-Hall, Inc., New York, 
1949. 505 pp., illus., diagrs., charts, tables, 
9'/, X 6in., cloth, $6.65. This basic text stresses 
the fundamental principles of engineering me- 
chanics and the development of the ability to 
apply them. Equal emphasis is placed on statics 
and dynamics. Where possible, an action is illus 
trated by the use of free body diagrams or other 
pictorial and semigraphical aids as a supplement 
to the use of elementary calculus. Over 1,100 
problems are included, of which about 100 are 
set up as illustrative examples. The appendix 
includes answers to the even-numbered problems 


FERTIGKONSTRUKTIONEN IM BETON- UND STAHLBE- 
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TONBAU. 3rdrev. ed By A. Kleinlogel. Verlag 
von Wilhelm Ernst & Sohn, Berlin, 1949. 128 
pp., illus., diagrs., 9'/2X 6*/4 in., paper, 10 DM 
This book discusses the use of small prefabricated 
reinforced-concrete units in a variety of struc- 
tures Brief design data are given for the con- 
struction of public, private, and industrial build- 
ings, bridges, railroad stations, retaining walls, 
levees, tunnels, and canals 


HANDBOOK OF RIGGING By W. E. Rossnagel 


McGraw-Hill Book Co., New York, Toronto, 
London, 1950. 321 pp., illus., diagrs., charts 
tables, 9'/46'/«in., cloth, $4.75. Designed asa 
handy reference for daily use, this book, written 
for the average workman, contains the methods 
essential to more effective rigging practices in con- 
struction and industrial operations. Confined to 
technical phases of rigging, it covers fiber and wire 
rope, hoisting chains and hooks, cranes and der- 
ricks, scaffolding, painting and repairing steel 
stacks, and many other related topics. Charts, 
tables, and diagrams are included 


¢ CIVIL ENGINEERING (Vol. p. 372) 


=r 




















Jerlag 
39th 
Sohn 
harts 
DM 
ok on 
struc 
athe 
netry 
crete 
>tural 
from 
struc 


3. K 
raw 
1950 
cloth, 
field, 
smal! 


1949 
ables 
‘hor's 
arbor 
ation 

per 
work 
etails 

thor 
rrent 


By 
New 
1949, 
2 in., 
ritec 
e de- 
rein- 
other 
mo- 
early 
men- 
reat 
with 


and 
York, 
ibles, 
esses 
me 
y to 
atics 
illus 
other 
ment 
L, 100 
) are 
ndix 
ems 


LBE- 
erlag 
128 
DM 
ated 
truc- 
con- 
uild- 
alls, 





a. 











Lecat Paases or ENGINEERING: Contracts and 
Specifications. By I. C. Crawford. Macmillan 
Co., New York, 1950. 346 pp., tables, 8'/: X 
5'/s in., cloth, $3.75. This textbook has three 
main objects: To acquaint the student with 
legal relations peculiar to the engineering profes- 
sion and its daily business experiences; to pro- 
mote an understanding of the process employed 
by the courts in arriving at a final decision; and 
to develop an appreciation of clear, concise con- 
tracts and specifications. Actual cases are used 
as illustrations 





Positions Announced 





U.S. Civil Service. The Navy is seeking 
qualified engineers to fill certain positions in 
the Boston, Mass., District Public Works 
Office. The following opportunities may be 
of interest to civil engineers: Construction 
Engineer, GS-11 (formerly P-4), $5,400 per 
annum; Construction Superintendent, GS-9 
(formerly P-3), $4,600 per annum; Civil 
Engineer, GS-11 (formerly P-4), $5,400 per 
annum; Civil Engineer, GS-9 (formerly 
P-3), $4,600 per annum. Applications 
should be on Standard Government Form 
57, obtainable at any Post Office or Civil 
Service Office, and should be forwarded to 
the District Public Works Officer, First 
Naval District, 495 Summer Street, Boston 
10, Mass. 


Blending of Sewage Effluent with 
Natural Waters Permits Reuse 


(Continued from page 41) 
Although industrial requirements 
vary widely as to quality, they are 
generally fairly uniform as to demand. 
The seasonal requirements of agri- 
culture usually do not obtain in in- 
dustries where reclaimed waters are 
acceptable, and these industries tiere- 
fore lend themselves well to the 
utilization of a steady supply of 
water. 

Some industrial wastes render 
sewage unfit for reclamation and re- 
use. Heavy discharges of oil and 
grease; solvents; concentrated acids; 
poisonous compounds; brines; aro- 
matic compounds such as phenols; 
and a variety of other troublesome 
substances, if allowed to enter the 
sewerage system may seriously limit 
the usefulness of the reclaimed waters. 

Water reclamation from sewage de- 
pends primarily upon the application 
of sound, established engineering 
principles, and in applying these prin- 
ciples two basic concepts should be 
kept in mind: First, that water 
reclamation from sewage is a process 
separate and distinct from sewage 
treatment; and second, that public 
acceptance of unrestricted re-use of 
sewage waters depends upon the in- 
clusion of a “natural’’ purification 
process—a blending with lake, river, 
or underground waters. 
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HOW T0 CHECK 
WATER WASTE 
AND LEAKAGE 


with Simplex Pitot Equipment 








f 
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MLC RECORDER MAC MANOMETER PF PITOT ROD 





Here is an easy solution to the problems of harassed 
municipal engineers who are constantly seeking ways of 
detecting leaking pipe joints or pipe breaks. . . to conserve 
precious water supplies and prevent wastes. The Simplex 
pitot rod, manometer, and recorder form an unbeatable 
team for checking water wastes and measurement of flow 
through pipe lines in inaccessible places or where perma- 
nent measuring equipment is not installed. 

Each unit is completely portable, light in weight, rugged in 
construction and designed to withstand the hard treatment 
of being moved from station to station. By using this equip- 
ment, complete and accurate flow records through branches 
or trunk mains are obtainable with minimum effort. 


Write for free Bulletin #50 describing this equipment, to 
Simplex Valve & Meter Company, Dept. 5, 6724 Upland 
Street, Philadelphia 42, Pa. 


sim PLEX 





METER COMPANY 

















NEW DEVELOPMENTS 





OF 





EQUIPMENT, MATERIALS aad Mathods 


REPORTED BY MANUFACTURERS 


INTEREST AS 





Versatile Earth Mover 


THE INTRODUCTION OF A new 1 cu yd 
machine, the Marion Type 43-M, has been 
announced. With various front-end com 
binations, the 43-M serves as a shovel, 
dragline, clamshell, crane, backhoe and 
pile driver. The unit is designed for a 


—— Bee 


single boom can serve for both shovel and 
backhoe work, but a gooseneck boom is 
optionally available for owners who prefer 
it for backhoe service. A single boom, 
with butt-jointed sections, is used for 
dragline, clamshell, crane or pile driver serv- 





Marion Type 43-M 


wide range of applications in construction, 
industrial plants, bridge and road work, 
drainage and reclamation, quarrying, and 
coal and metal mining. The machine 
features versatility, mobility and porta 
bility and gets around rapidly under its 
own power and crawls aboard a carry-all 
for quick movement from one job to an 
other Front-end changeovers in the field 
can be made quickly and easily. Sim 
plicity of design eliminates the need for 
machinery, lagging or sprocket changes 
in making front-end conversions. A 


Scaffolds 


ALUMINUM ALLOY ‘“TUBE-AND-Col 
PLER’’ scaffolds, basically different fromany 
other scaffolds on the market, have been 
announced Designed for heavy con 
struction work and for industrial mainte- 
nance, Up-Right aluminum alloy scaffolds 
can be erected in any size or shape and 
have the following exclusive labor-saving 
features: erection and dismantling time 
and cost cut in half, transportation time 
and cost cut in half, double load-carrying 
ability, '/; greater strength than iron pipe 
tubing of similar diameter, no rust and dis 
mantled parts pass through smallest man- 
holes. Since the weight of a scaffold it 
self is usually an important part of the 
total load on the structure, aluminum 
alloy scaffolds are less severely stressed 
than those of steel. Greater resilience pro- 
vides warning of excess loading before dan 
ger point is reached. Aluminum alloy 
has three times the ability of steel to with- 
stand impact load. Up-Right Scaffolds, 
1013 Pardee St., Berkeley, Calif. 


90 


ice. The 43-M lower frame and crawler 
assemblies combine cast and welded con 
struction. Crawler rollers are shielded 
from dirt, and the crawlers are self-clean- 
ing and non-clogging. The swing gear has 
machine-cut, hardened teeth and _ the 
swing roller path is extra wide to accept 
the six wide, large-diameter swing rollers 
Bulletin No. 400, describing the Marion 
Type 43-M machine may be obtained by 
writing direct to the company’s main 
offices. Marion Power Shovel Co., 
Marion, Ohio. 


Bottom-Dump Hauler 


FOR BOTTOM-DUMP HAULING the Model 
E-16 Tournahopper powered by the 
C Roadster Tournapull prime mover is 
available with a choice of three engines, 
The Tournahopper has a heaped capacity 
of 16 tons or 15 cu yds. Its 9 ft 2 in. by 
9 ft 2 in. bow! presents an easy target for 
shovel or dragline to hit and fill. Its bot 
tom-dump doors operate in a manner sim- 
ilar to a clamshell, swinging upward along 
the outside of the Tournahopper bowl as 
they open. Positive electric control of the 
self-cleaning doors permits controlled 
ejection by opening the doors to any de- 
sired width. Where controlled ejection is 
unnecessary, the doors can be opened to 
full width, thus making possible extremely 
fast ejection. The 90° left and right turn- 
ing angle gives the rig a minimum turning 
radius of 14 ft. This, plus multiple disc 
air brakes on all four wheels and positive 
electric power steer, make it safe and 
easily maneuverable. R. G. Le Tourneau, 
Inc., Peoria, Ill. 
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Tractair Mobildrill 


A ONE MAN OPERATED, self-contained, 
self-propelled wagon drilling unit, utiliz- 
ing Le Roi’s 105 tractair tractor-compres- 


sor, has been developed. It is designed for 
faster and easier drilling operations in 
quarry, gravel pit, road cut and strip mine 
applications. The Mobildrill consists of a 
swinging boom which extends out from the 
tractair platform and a_ universally 
mounted wagon drill guide shell for 6ft steel 
change. The Mobildrill is flexible enough 
to drill angle, vertical or horizontal holes 
at any elevation and can be equipped with 
an air motor powered boom. One man 
can handle every phase of drilling, includ- 
ing the simplified moving of equipment be- 
tween drilling locations and blasting sites 
The 35 hp tractor is capable of operating 
over rough terrain and eliminates the need 
for trucks or extra help to move wagon 
drill and compressor. Bulletin T16, en 
titled ‘‘Drive Your Wagon Drill and Com 
pressor” has been prepared to cover this 
product. It may be obtained by writing 
Le Roi Co., 1700 S. 68th St., Milwaukee 
14, Wis. 
- 


Rollers 

A NEW LINE OF variable weight 3-wheel 
rollers, which are equipped with ballast 
type rolls have been manufactured 
These rolls are constructed with heavy 
steel rims, welded to steel head plates and 
form with the hub a watertight compart 
ment. Filling and drain plugs are in 
stalled in the outer heads to facilitate bal 
lasting. On models where wet sand bal 
last is recommended, a shovel opening 





with bolted watertight cover is also pro 
vided in the outer head. One variable 
weight unit now covers a weight range 
equal to three fixed capacity models 
Machine-finished roll surfaces enable these 
rollers to be used on finishing work, as well 
as on subgrades and stone. Thus one ma 
chine can now do work foemerly requiring 
two or more rollers, thereby permitting 
savings in equipment investment and elim- 
inating need for extra rollers, which 
only work part time on the job. The 
manufacturer's catalog S-60-50 is available 
upon request. Buffalo-Springfield Roller 
Co., Springfield, Ohio. 
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Equipment, Materials & 
Methods (Continued) 


New Shovel 


A new 5'/: YD SHOVEL, crane and drag- 
line, Model 4500, has been manufactured 
Especially designed for mobility, this ma 
chine has air controls for all operating 
clutches and brakes, straight Diesel power 
and crawler drive which make it adaptabie 
for any locality or terrain. On the job, 
travel speed is 0.77 miles per hr, with 
ground, bearing pressures are as low as 9.6 
lb per in. Standard crawlers are 25 ft 
9 in. long and 21 ft wide with choice of 48 
in. or 60 in. pads. Steering is air con- 
trolled from the operator’s cab through jaw 





Model 4500 


type clutches. These permit positive 
locking of either crawler, for short radius 
turns in either direction. Both carbody 
gearing and steering clutches are enclosed 
with gears running in an oil bath. Op 
tional dragline and clamshell boom lengths 
vary from 100 to 140 ft, with the upper 
75-95 ft made of aluminum alloy. All 
steel liftcrane booms are available in 
lengths from 87 ft up, with crane rated 
lifting capacity of 100 tons at a 20 ft ra 
dius. Before public announcement of the 
Model 4500, it has been proven in the field 
by work on a number of typical jobs. Full 
explanation of features, plus detailed speci 
fications are included in a 16-page bulletin, 
No. 45-50, with full color cover and many 
photographs. Manitowoc Engineering 
Works, Manitowoc, Wis. 


+ 


Air Conditioner 


CULMINATING MONTHS OF RESEARCH 
and development, a completely new line 
of central system weathermakers, incor 
porating the most advanced features in 
applied air conditioning techniques, is 
announced. Lighter in weight, more 
powerful in performance and quieter in 
operation, the new units, Models 39S and 
39T, are available in sizes to cover a range 
of from 5 to 75 tons of refrigeration ca 
pacity. They are completely sectionalized 
to provide ready assembly on the job to 
meet virtually all job conditions. The 
unusually heavy insulation in the fan sec 
tion is non-combustible and non-hygro- 
scopic, thereby preventing condensation 
and rusting on the outside of the unit 
The cooling coil section is set at a 45° 
angle, affording increased cooling surface 
and a high airway velocity. This pro- 
duces high capacity cooling in proportion 

(Continued on page 92) 
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4,000-FOOT RUNWAY 


- - built in shallow, salt water - - 






resists marine borers and decay 











4,000-Foot Runway 
Connecting the Main- 
land with Oil Drilling 
Operations, Nueces 
Bay, Texas. 





Looking Underneath 
the Runway. Koppers 
Creosoted Piles Sup- 
port This Structure. 





@ The creosoted timber trestle, pictured here, connects the main- 
land with two oil wells in the Nueces Bay area near Corpus 
Christi, Texas. Such structures must be built quickly, at com- 
paratively low cost, yet must remain sound and serviceable 
throughout the production life of the oil field. 

That’s why this 4,000-foot runway was founded on Koppers 
Pressure-Creosoted Piles. They are quickly available; they are 
ready to drive when received; they are usually lower in cest than 
other permanent pile matevials. As for permanence, a service life 
of thirty years is commonplace because Koppers Piles never rust 
or spall . . . they are protected against decay and marine borers 
—the greatest threats to long life. 

For piers, docks, groins, jetties, breakwaters—get the protec- 
tion that Koppers Pressure-Creosoting Treatment provides. 
Koppers Piles, in sizes up to 130 feet, can be delivered on schedule. 
Write for quotations. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 


te 
KOPPERS PRESSURE-TREATED WOOD 





gl 
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» Erasures re-ink without feathering. 
. Prints are always sharp and clean. 


. Tracings never discolor or go brittle. 


» No pinholes or thick threads. 


» Mechanical processing creates permanent 


with STEEL — the small 
extra first cost of test samples 
pays off in assurance of effic- 
jiency and durability of the 
finished product. 
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with TRACING CLOTH .. 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Your investment in Arkwright Tracing Cloth is a 
trifling sum, compared to its returns in drawings 
kept permanently sharp and repeatedly useful! 


Foresighted drafting departments regularly specify 
fine-woven, expertly bonded Arkwright, rather than 
perishable tracing paper, for every drawing worth 
keeping for possible future use. 


Read the Big Six Reasons why Arkwright Tracing 
Cloth eases work, improves jobs, resists wear and 
time. Then send for generous samples and prove this 
superiority on your drawing board. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


No surface oils, soaps or woxes to dry out 


transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 











Equipment, Materials & 
Methods (Continued) 


to size and weight of the unit. The units 
are adaptable to either automatic or man- 
ual control. Dampers are opposite act- 
ing and interlocking, with felt edgings to 
give air tightness when in a closed posi- 
tion. All sizes are available in sections or 
components that permit assembly in either 
vertical standing position or as a horizon- 
tal ceiling suspended unit. Carrier Corp., 
Syracuse, N.Y. 


— 


Asphalt Surface Heater 


THe CLARKMOORE ASPHALT surface 
heater, designed for resurfacing of sheet 
asphalt, rock asphalt, asphalt block and 
plant-mix, has just been announced. 
Worn and corrugated pavements can be 
restored to their original efficiency with a 
saving of approximately 35%. Heater is 
used to prepare the surface of old pave- 
ments for removal by the application of in- 
tense heat. The unit is mounted on a spe- 
cially built 2'/, ton Diamond T truck 
chassis, having a low-speed rear axle, and 
extra low speed in the transmission. 





The Clarkmoore Heater 


Special controls are provided on the steer- 
ing column to enable the operator to move 
the machine without getting into the cab or 
driver’s seat. All operating parts are 
completely enclosed within the rigid steel 
body which houses the fuel oil tank, gaso- 
line tank, engine, blower, pumps and hy- 
draulic hoist. This surface heater is 
equipped with a Clarkmoore fuel oil 
burner. Fuel oil is forced into the 
heater under pressure, properly mixed with 
air. Heat from this single burner is de- 
flected by the surface of the hood to the 
pavement. The even intense heat makes 
possible the bonding of the original pave- 
ment and new material into one solid mass 
that will not creep, bulge or slip on the 
base. Asphalt Maintenance Co., 41 Park 
Row, New York 7, N.Y. 


—__—_.¢, ——____—__ 


Rubber Pads 


A PROCESS FOR VULCANIZING resilient 
rubber to steel plates, which when bolted 
to crawler pads permit movement of pav- 
ers over finished concrete without damage 
to the surface, has been announced. 
Metalweld uses B. F. Goodrich Vulcalock 
bonding process in the rubber lining work, 
and rubber and steel are joined together 
with a bond strength of over 500 lb per sq 
in. according to the firm. Metalweld 
points out that the use of these rubber pads 
eliminates the expense of labor necessary 
to continually relay belting and also en- 
ables the contractor to progress faster with 
paving operations. Metalweld, Inc., 26th 
& Hunting Park Ave., Philadelphia 29, Pa. 
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Equipment, Materials & 
Methods (Continued) 


Mighty Mower 


THE BUSHWACKER IS ACCEPTED as being 
the first successful mechanical method for 
clearing access lanes to utility lines. The 
Bushwacker has demonstrated its amaz- 
ing ability to completely obliterate every 
trace of vegetation including trees up to 8 
in. in dia. Ina single pass it literally dis- 
integrates all brush, vines and under- 





Bushwacker 
growth leaving in its wake only frag- 
mented evidence of former growth. The 


design of the Bushwacker, while unique, 
is quite simple. Its mowing and shred- 
ding action is achieved by 20 steel “‘flails”’ 
that rotate at a peripheral speed of 11,550 
ft per min. These flails weigh almost 20 
Ib apiece and are attached by chains to a 
steel drum which revolves on the front of 
the machine at 1050 rpm. Power for the 
mighty mower is a General Motor’s 2 cycle 
Diesel engine with a rating of 168 hp 
This engine was chosen because of its low 
weight to horsepower ratio and its ability 
to provide instantaneous response to 
changing loads. American Steel Dredge 
Co., Inc., Ft. Wayne, Ind. 


Site-Casting 


“Srre-Cast,”’ A MODERN DEVELOPMENT 
of the concrete pipe industry, saves time 
and money on sizable projects requiring 
large-diameter pipe where existing plants 
cannot furnish the specified material. In 
simplest terms, the of 
moving the plant to the site of the project. 
An interesting application of site-casting 
was made recently on a storm sewer proj- 
ect at Midland, Michigan. The problem 
was to construct a direct drainage outlet 
about 1 mile long through the center of the 
city. Plans were prepared on the basis of 
tunneling and of open cut, using precast 
concrete pipe. The first step in site-cast- 
ing was to bring in molds, forms, cores and 
pipe making equipment. A stationary 
concrete mixer was set so it could discharge 
into trucks which backed in below. By 
using internal vibrators after pouring the 
forms, project workers were able to get 
pipe of uniform strength and density. 
The cured pipe was loaded by crane ontoa 
flat-bed trailer. At the job another 
crane lowered the pipe into its position in 
the trench. Pipe handling was facilitated 
by a lifting hole in each section and a 
curved interior support which distributed 
the stress. Byer & Bowman, 203 E. Broad 
St., Columbus 15, Ohio. 
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DRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE, 


NEW YORK 16, N. Y 


a 


* SPENCER, WHITE & PRENTIS, NEW YORK 


* WESTERN FOUNDATION CO 





NEW YORK 





DAM SAVED WITH “GUNITE”’ 
BY CEMENT COMPANY 





In 1944, we were called upon to 
make “GUNITE” repairs on the Connec- 
ticut Light and Power Corporation's 
Tunnell Dam. lis poor condition, at 
that time, is shown in the upper right 
picture. 


After chipping away all loose and 
unsound masonry, installed a 
system of drainage channels and 
weep pipes and completely reinte- 


we 


EMENT GUN COMPAN 


‘GUNITE CONTRACTORS 


GENERAL OFFICES ~ALLENTOWN,. PENNA USA 








grated the down-stream face with 


reinforced “GUNITE.” The photo at 
left shows the actual application of 
“GUNITE” over welded reinforcing 
mesh. 


Other dams we have saved by this 
method are pictured in Bulletin B2400 
together with a wide variety of other 
“GUNITE” applications. Write today, 
on your letterhead, for a copy. 


MANUFACTURERS 
OF THE 


CEMENT GUN 
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Piain liner plates used as external skin 


caissons on each side of Flushing River. 
Long island City. 
York 


Gas 











concrete form 


ice Tunnel, 
New 


P.O. 











IMPROVED 
TUNNELING 
PRACTICE 


FOR CAISSONS 
AND SHAFTS! 


@ COMMERCIAL Liner Plates, fabricated 
without corrugations, find an important appli- 
cation in the field of drop caissons of circular 
shape. Besides effecting decided savings in 








decreased construction time, the smooth sur- 
face of COMMERCIAL plates materially re- 
duces the skin friction of the surrounding 
earth. As for vertical shafts, used in collebo- 
ration with horizontal tunnels, COMMERCIAL 
Liner Plates offer a money and materials sav- 
ing method of driving these shafts. By their 
use, the shaft may be concreted or reinforced 
with ribs to make it self-sustaining. These ex- 
amples of COMMERCIAL Liner Plate use are 
only two of many applications. Write to us 
. we'll send you detailed information con- 
cerning liner plates for every tunneling job. 


in pneumatic drop 


THE COMMERCIAL SHEARING & STAMPING CO. 


BOX 719 YOUNGSTOWN 1, OHIO 





Send for catalogs 
descriptive of the 
latest foundation 


types and methods. 





SPENCER, WHITE & PRENTIS, INC. 
10 EAST 40th ST. NEW YORK 16, N. Y. 


602 HAMMOND BLDG., DETROIT 76, MICH. 










Equipment, Materials & 
Methods (Continued) 


Button Bottom Piles 


It is reported by Western Foundation 
Corporation that frictional capacity de- 
veloped by their Button Bottom piles has 
increased bearing capacity as high has 
1500%. The unusual friction value of 
this type of pile is attributed to its unique 
construction. In the majority of cases, 
the true bearing value of a friction pile will 
be proportional to the volume of soil it 
displaces in the bearing stratum. The en- 
larged button at the point, and the cylin- 
drical shaft of a Button Bottom pile give a 
greater volume displacement where it 


ZW 





Section of Pile 


counts, than a “‘top-bearing’’ or tapered 
pile. During driving, there is little fric- 
tional value; however, when the soil re- 
forms around the shaft, frictional values 
developed are of unusual proportions 
This increment is an additional safety fac- 
tor over and above the value indicated by 
the driving resistance. Remolded soil 
of the soft clayey types will develop far 
greater strength than it had in its undis- 
turbed, pre-driving condition. If the soil 
is a fine silt, it will quickly return to the 
strength it had prior to being disturbed. 
Western Foundation Corp., 2 Park Ave., 
New York 16, N.Y. 


Light-Duty Truck 


A LIGHT-DUTY, FOUR-WHEEL-DRIVE truck 
is now being introduced to a major seg- 
ment of the truck field. The new FWD, 
identified as Model LD, has a gross vehicle 
weight of 14,500 Ib. While the new 
Model LD will have its place in off-the- 
highway service, it also is said to have 
high efficiency on the rgd. Initial applica- 
tions are scheduled for highway mainte- 
nance, municipal service, oil-field opera- 
tions, general construction, telephone and 
electric-line construction and maintenance, 
industrial shuttle service and certain 
types of public transportation. The Four 
Wheel Drive Auto Co., Clintonville, Wis. 
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Equipment, Materials & 
Methods (Continued) 


Motors 


POWER STATION AUXILIARY MOTOR—A xm 


new modified base-ventilated motor, de- 
signed specifically for external applications 
such as driving power station auxiliaries 
mounted out-of-doors,. has been an- 
nounced. Available in ratings ranging 
from 200 to 3000 hp, the motor was de- 
veloped for those outdoor installations 
where the totally-enclosed fan-cooled units 
are not available. G-E engineers point 
out that this is not a standard motor com- 
promised in an attempt to do a non-stand- 
ard job, but is an entirely new design. 
The motor is designed to be mounted on a 
concrete base which is raised sufficiently 
from the ground to allow contaminated 
ambient air to flow through the foundation 
at high velocity, asinastorm. In case air 
enters the exhaust ports during a heavy 
storm, adequate elimination and drainage 
are provided. Such an exhaust system 
makes it possible to provide good protec- 
tion, and yet eliminates the duct work nec- 
essary to separate intake and exhaust 
vents when both are located in the base of 
the motor. Additional information on 
the modified base-ventilated motor is con- 
tained in Bulletin GED-1232 

GIANT MOTORS—Two giant 65,000 hp 
synchronous motors, believed to be as 
powerful as any motors ever built, have 
been manufactured for use in the Columbia 
Basin Irrigation Project in Washington. 
They will be installed in the new pumping 
plant at Grand Coulee Dam on the Co- 
fumbia River. The motors will drive the 
world’s largest pumps, each capable of 
pumping enough water to equal the daily 
requirements of 35 cities the size of Sche 
nectady, New York. The huge G-E mo 
tors each weigh more than 330 tons, and 
are 25 ft high and 100 ft around the base 
General Electric Co., Schenectady 5, N.Y. 


+ 


Admix Meter 


THE DEVELOPMENT AND AVAILABILITY of 
a new admix meter specifically designed 
for installation on either the Koehring 
16-E or 34-E Twinbatch pavers has been 
announced. The attachment is also suit- 
able for use in connection with water 
batchers in ready-mix or central mix 
plants. The admix meter is designed as a 
metering device for automatically measur- 
ing a predetermined quantity of a liquid 
air entraining agent into the concrete 
batch. Entirely mechanical, movement of 
the paver skip actuates the meter. The 
meter directs the air entraining agent into 
the mixing drum with the water and pro- 
vides numerous advantages in quality, 
handling and durability of concrete. This 
is made possible because air content of 
concrete can be controlled and regulated 
by varying the amount of admix added 
at the paver rather than in the cement it- 
self. Additional and complete details on 
the design and application of the admix 
meter may be obtained from the Koehring 
Co., 3026 West Concordia Ave., Mil- 
waukee 16, Wis. 
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Sure sign that 


your engineering plans 


and economy. 

Construction by Merritt-Chapman & Scott—your assurance 
that full attention will be given to every detail, that the 
project will be completed as designed ...and that the men 
of M-C &S will work in close harmony with you. A factual 
record of Merritt-Chapman & Scott’s ability to solve the 
most challenging problems is contained in a new bro- 


are In 





chure. It will be sent gladly upon request. 














competent building hands! 


Construction by Merritt-Chapman & Scott—a sure sign that 
your assignment, /arge or small, is safely entrusted to an 
organization with extensive experience in every building 
field ... a nationally known construction concern possess- 
ing specialized facilities that make for maximum speed 


MERRITT-CHAPMAN & SCOTT 





COR POR A T 


1 O N 


Founded in 1860... now in our 90th year 


GENERAL OFFICES 


17 Battery Place, New York 4, N. Y. 


BOSTON * CLEVELAND + NEW LONDON + 


PASADENA, TEXAS 
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est super- 


etails on your lat 
POSITION 


recorder. 


d 


sonic echo depth 


Above: Section of typical echo 
depth recording showing depth and 
bottom contour. Clearly reveals 
composition: Mud, rock, etc. Preci- 
sion recorder prices begin at $3300. 


| crane recently introduced 





Equipment, Materials & 
Methods (Continued) 


Surveying Equipment 


A COMPLETE NEW LINE of surveying in- 
struments has been introduced into the 
United States by Fennel & Sons of Ger- 
many. The instruments are lightweight, 
totally enclosed, climate-proof units de- 
signed for both rugged construction duty 
and high-precision geodetic work. The 





new line includes transits, levels, theodo 
lites, and charting instruments, plus ac 
cessories such as plumb bobs, rigid bobs, 
rods, steel tapes, tripods, and optical 
plummets for centering transition theodo- 
lites and tacheometers. Principal in- 
struments in the line are seven of the trans- 
its; seven types of levels in three differ 


| ent sizes; and the new auto-reduction 


Hammer-Fennel tacheometer. Further de 
tails may be secured from Norbert Dien- 
stfrey, 478 Water St., New York 2, N.Y. 


a —4——_— 


Power Shovel Crane 


Tue Lorarn-50 Is a new power shovel- 
The machine 
is rated in the 1 yd. class and is claimed to 
be the first machine in this class equipped 
with a hydraulic coupling as standard 
equipment. The power take-off on the 
Lorain-50 is by means of a Twin-Disc 
Hydraulic Coupling. It is claimed this de- 
vice prevents stalling the engine due to any 
digging circumstances and that it pro 
vides a means of absorbing digging stresses 
and strains before they are transferred into 
the operating mechanism and the cables 
Other turntable features include turntable 
rollers, mounted on Timken roller bear 
ings, of a special design in which the roller 
itself serves as the outer race for the roller 
bearing. The swing clutches are wider 
and are of the floating anchor shoe type 
which gives more complete band contact 
and improved distribution of pressure. A 
complete line of interchangeable boom 
equipment is provided for the Lorain-50 
as follows: shovel equipment, crane boom 
lifting cranes, clamshells, dragline and 
hoe. More complete information is avail- 
able from The Thew Shovel Co., Lorain, 
Ohio. 


TRACING CLOTH 
for 


HARD PENCILS 


@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, centrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


| ell ele he | 


IMPERIAL 
PENCIL 
TRACING 
CLOTH 






~* 


r « (x 3%) 9 





SOLD BY LEADING STATIONERY AND 
I DRAWING MATERIAL DEALERS EVERYWHERE. 
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JUST ASK 
MOST ANYBODY 


While there is some chance that we might 
be prejudiced, our people believe that Layne 
well water systems are the very finest now 
being built. However, you can get your facts 
first hand by doing a little investigating of 
your own. Just ask most anybody who owns a 
Layne well water system if he considers them 
to be okay?—Are they low in upkeep cost— 
big in volume production—designed right— 
built of good stuff and then installed and 
serviced by people who seem to know their 
business? 


We don't know exactly what kind of an- 
swers you will get, but according to past 
records, the “know how” boys — operating 
engineers, plant managers, water works super- 
intendents and cost accountants will be 
mighty, mighty complimentary. They are the 
first to recognize and show genuine apprecia- 
tien of good equipment. A list of your nearby 
Layne well water system owners will be sent 
on request. For other helpful materials—illus- 
trated catalogs and folders, address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 





layne 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


ASSOCIATED COMPANIES: Layne-Arkansas Co., 


Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, Va. * 
Layne-Central Co., Memphis, Tenn. * Layne-Northern 
Co., Mishawaka, Ind. * Layne-Louisiana Co., Lake 
Charies, La. * Louisiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest 
Co., Milwaukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific, Inc., Seattle, Wash. * 

Co., Led., 

City. Mo. * Layne-Minnesota Co., 
Minn. * International Water Corporation, Pittsburgh, 
Pa. * International Water Supply, Ltd., London, Ont., 
Can. * Layne-Hispano Americana, 8S. A., Mexico, D. F 

* General Filter Company, Ames, Iowa 
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Literature Available 


Pumps—A 16-page 2-color booklet en- 
titled ‘“‘Thruput Pumps for Water-Borne 
Solids” is offered. The booklet discusses 
general arrangement of horizontal unit, 
types of impeller and casing and methods 
of drive. Pictures, tables of dimensions 
and capacities are included. Drysdale & 
Co., Ltd., Bon-Accord Works, Yoker, 
Glasgow, W. 4, Scotland. 


BRIDGE FLOORING SystEM—A _ new 
structural plate steel bridge flooring system 
is described in a 4-page technical bulletin. 
Lightweight and quick to install, USF 
structural plate bridge flooring is recom- 
mended for bituminous surfaced road- 
ways on bridges, viaducts, overpasses and 
similar structures. Along with photo- 
graphs of a highway bridge in various 
stages of construction, the bulletin includes 
a complete engineering description and a 
drawing which details all component parts. 
United Steel Fabricators, Inc., Wooster, 
Ohio. 

Wacon Drit_ts—Bulletin H-1200-B36A 
describes in detail Worthington wagon 
drills. The 10-page, illustrated bulletin 
describes three models: UMW-40 
equipped with a 4 in. cylinder bore; UMW- 
35 equipped with a 3'/; in. cylinder bore; 
and UMW-30 with a 3 in. cylinder bore. 
The wagon wheel base of each model is 6 
ft 3 in. Worthington Pump & Machinery 
Corp., Construction Equipment Sales Div., 
Holyoke, Mass. 


STEEL FLoorING—A bulletin on various 
designs of open steel flooring has just been 
published. It describes and _ illustrates 
forged and welded rectangular reticulated 
pattern of this type of flooring for a wide 
variety of purposes, including industrial 
floors, platforms, walkways, bridges, safety 
steps, drain grates and trench covers; 
and also pallets, grid trays and tote boxes. 
The bulletin also gives dimensions of each 
design of grating and safety step and in- 
cludes a safe load table. Dept. 5, Kerlow 
Steel Flooring Co., 21 Mallory Ave., Jersey 
City 5, N.J. 

PLASTIMENT—Progressive engineers, ar- 
chitects and constructors creating new 
designs and methods use Plastiment be- 
cause it helps them take full advantage of 
the inherent properties of concrete. A 
4-page folder describes and discusses the 
first prestressed concrete bridge in the 
United States being built in Philadelphia, 
Pa.—with Plastiment concrete. Sika 
Chemical Corp., 35-49 Gregory Ave., 
Passaic, N.J. 

SHOVEL CRANES—Catalog No. 2322, 
which contains applications, construction 
details, customer benefits and specifica- 
tions of the HC-51 truck-mounted shovel- 
crane with speed-o-matic hydraulic con- 
trols, has just been published. Paramount 
features of the HC-51 are fully hydraulic 
speed-o-matic controls, front drum re- 
versing mechanism for power control load 
lowering and a heavy duty carrier specifi- 
cally designed for truck-crane operation. 
Link-Belt engineers have incorporated 
many other proven Link-Belt Speeder de- 
sign features into this machine for more 
efficient performance. Link-Belt Speeder 
Corp., Cedar Rapids, Iowa. 


| 







ve UNIFORM- 
> and you have 


Top that off with] 
ITY OF GRAD 
every reasonMor preferring 
MICROTOMIC® 18 degrees, from 
9H to 7B. 4 


TRADE MARKS REG 
US. PAT OFF 


The 

EBERHARD 

FABER 
Drawing Pencil 

AT BLUEPRINT & ENGINEERING SUPPLY HOUSES 


97 











HUB ENDS... FLANGED 
ENDS .. . UNIVERSAL 
OR STANDARDIZED 
MECHANICAL JOINT 





Woter & Sewerage Fire Protection 
Works Materials, 


Catalog 34 


Moterials, 
Catalog 40 


VALVES—A.W.W.A. approved, iron body, 
bronze mounted with double disc, parallel 
seat or solid wedge. Non-rising stem, out- 
side screw and yoke...spur or bevelled 
gear... hydraulic or motor operated. . 
square bottom and low pressure. Also ap- 

roved Underwriters and .F.M. series 

hown above is an M& H 30-inch I.B.B.M 
Gate Valve with bevel gears, extended grease 
case and 4-inch by-pass 


M & H PRODUCTS INCLUDE 


FIRE HYDRANTS ELECTRIC MOTOR 
GATE VALVES OPERATED VALVES 


WALL CASTINGS — SHIEAR GATES 
SPECIAL CASTINGS FLAP VALVES 
TAPPING SLEEVES SLUDGE SHOES 
AND VALVES FLANGE AND 
CHECK VALVES A ITTINGS 
FLOOR STANDS FLANGED FITTINGS 


B & S FITTINGS 
SPRING LEVER 
CHECK VALVES CUTTING-IN _ TEES 


HYDRAULIC OPERATED 
EXTENSION STEMS 


VALVES 
MW ald VALYE 
AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Literature Available (Continued) 


Diese. ENGines—Diesel engines for 
stationary installations are described and 
illustrated in a 20-page bulletin, No. 4812. 
rhe bulletin features 60 yrs of Superior en- 
gine research and production development, 
ind numerous installations of these engines 
within the past three years in municipal 
power plants, in public utility power 
plants, industrial power plants, office 
buildings and others. Included are more 
than 100 engine specifications. Copies 
ire available from Superior Engine Div., 
The National Supply Co., Springfield, 
Ohio. 


Torque ConveRTERS—Publication of a 
24-page 3-color booklet entitled ““The New 
General Motors Diesel Engine—Torque 
Converter Unit” has been announced. In 
the pages of this illustrated booklet is com- 
plete information concerning what a torque 
converter is and how it functions—where 
and how it has been applied—and an invi- 
tation to power machinery users every- 
where to use Detroit Diesel facilities in en- 
gineering particular applications in any 
field. Detroit Diesel Engine Div., General 
Motors Corp., 13400 W. Outer Drive, 
Detroit 28, Mich. 


Morors—An 8-page 2-color bulletin on 
rri-Clad high-speed synchronous motors 
has been announced. Designated as 
publication GEA-5426, it lists some of the 
applications for these motors, such as 
driving pumps, 
saws, beaters, fans, generators, conveyors, 
mixers, etc Profusely illustrated, the 
bulletin gives three typical installation 
stories, describes Tri-Clad protection, and 
discusses construction features, mechanical 
modifications, and direct-connected ex- 
citers for the motors. General Electric 
Co., Schenectady 5, N.Y. 


grinders, compressors, 


Arr Dirrusers—A 68-page selection 
manual that makes the choice of proper air 
diffusers much easier, has been announced. 
lhe manual tells how to calculate required 
air volume, then explains the technique of 
locating diffusers and determining number 
of units required. A_ selection chart 
shows photos and characteristics for 13 
different diffuser types. In this chart are 
recommended application data together 
with information on rate of air changes per 
hr. Requests for the Anemostat selection 
manual should be addressed on your com 
pany letterhead. Anemostat Corp. of 
America, 10 E. 39 St., New York, N.Y. 


Srreet Licutrinc—‘‘Planned Street 
Lighting for Public Safety”’ is the title of a 
28-page illustrated booklet. Published to 
provide practical help in the promotion of 
better street lighting, useful help in the 
understanding of the street lighting prob 
lem, and to develop a workable outline to 
be used in planning street lighting pro- 
grams. Street lighting luminaire distribu 
tion types are defined, and recommenda 
tions are made concerning their applica- 
tion. For a copy of this booklet (B-4332) 
write the Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa. 

(Continued on page 100) 
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AND 


SMIATIONCY 


FOR 40 YEARS 


DIFFICULT FOUNDATIONS 
HERCULES STEEL PILES 
UNDERPINNING 


NO JOB TOO LARGE... 
. . . NONE TOO SMALL 


FREE CONSULTATION 
SEND FOR CATALOG 


155 E. 44th Street 
New York 17, N. Y. 











Fig. B-124-D 


Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa. 





Fig. B-124-C 


Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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Open Steel 
CT ret itare) 
'PATHS’’ 


speed 
maintenance! / 
, 





Can be fitted into ony = 
area, at any height, 
to form a non-skid, self- 
cleaning, fireproof catwalk. 
walkway, or structural flooring 
“path” that gives quicker access to \ D 
machinery. Permits free passage of light 
ond air. Klemp Diamond Riveted Open Steel 
Grating comes pre-fabricated— cut to your 
specifications, ready to install. It contains more 
steel per square foot by weight... you can't 
find a stronger grating! Write today for our 24- 
page bulletin containing handy engineering data. 





DIAMOND 
RIVETED GRATING 


SPARLING 






































| WATER MEASURING EQUIPMENT 


A 20-page booklet in two colors (Bulletin 310) 

gives complete descriptions of various types of Me- 

ters for Main Lines. Easy installation of Sparling 

Meters, consistent accuracy and high pressure con- 

servation are shown with graphs and diagrams; many 

styles of flow-rate measuring equipment, with prices. 
A help in designing for water system efficiency. 


; “SPABLING 
Bulletin 310 comes "= a Mersuaing EquiPmENT 





i) 
Pe sang LOS ANGELES 54 .. Box 3277 

’ uotation Cc 8 ; 1500 South Western 
ions gladly = CINCINNATI 2... 626 Broadway 

> given. NEW YORK 17... ....101 Park Avenue 
=s BOSTON 8.... ......6 Beacon Street 
ad SEATTLE 1. 1932 First Avenue 

DALLAS 1 726 Reserve Loan Life Bldg. 
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@ GENERAL ONTRACTORS 
@ ROAD CONTRACTORS 
© TUNNEL CONTRACTORS 


| FASTER INSTALLATION 


= TEMPORARY LINES 
anil Ww 


FOR WATER, COMPRESSED AIR, etc. 


Your exact requirements—packaged 
complete and ready to go for 


FAST, SIMPLE, IMMEDIATE INSTALLATION 
by one unskilled man with o wrench! 
You can RENT or PURCHASE 














a complete setae ni, ll 


PIPE SYSTEM 


Couplings and Fittings Valves and Accessories 
=. Prepared Speed-Loy Type As Required 














24," to 12'/,"" 0.4. black or galvanized—Larger sizes con be furnished 
LIGHTWEIGHT FOR SAVINGS in Lobor and Transportation 


Write 


_- ALBERT 


rad PIPE SUPPLY CO., INC. 


full informotion 


Berry at North 13th Sts., Brooklyn 11, N. Y 
IMMEDIATE Phone EVergreen 7-8100 
DELIVERY 





+S 8 8 
Floorsteel 
“PATHS” 


ale aMule lictale li 
handling 
EASIER! 








Roll flexible Floorsteel _ 
out like a rug over 

your present floor... fill AN 
rugged steel grid with 

concrete or mastic... and you 
have a solid, level, enduring “path” 
that the heaviest loads roll over, easier. 
Cracks, ruts and potholes will never snag 
your truck wheels again! Floorsteel stays 
smooth, quiet and non-skid, for loads rest on 
its exposed steel edges — not on the 
concrete. Easy to lay, maintenance-free. Send for 
our informative, illustrated bulletin today! 





FLOORSTEEL 


Tmt LERIOLE FLOOR Aemon 
twat #0018 OUT LiKE A Awe 














YOU CAN SAY 


“ Good-b4 “ 
Rep 
WHEN YOU SPECIFY 


IRVING GRATINGS 


For—FLOORING 
WALKWAYS 
BALCONIES 
STAIR TREADS, ETC. 


In INDUSTRIAL PLANTS 
SEWAGE DISPOSAL PLANTS 
REFINERIES 
WATER WORKS, ETC. 


MADE OF STEEL, ALUMINUM, 
BRONZE, STAINLESS STEEL, ETC. 
Catalog on request 











IRVING SUBWAY GRATING —RIVETED TYPE 


IRVING SUBWAY GRATING CO., INC. 
ESTABLISHED 1902 
Offices and Plants at 
5008 27th St., Long Island City 1, N.Y 
1819 10th St., Oakland 20, Calif 


MacArthur 


ORGANIZED 
1910 


MacArthur 
CONCRETE PILE CORP. 


18 EAST 48th STREET 
NEW YORK 17, N.Y. 


CINCINNATI © BOSTON 
NEW ORLEANS 


CAST-IN-PLACE 
PRECAST 
COMPOSITE 
STEEL 
PIPE 
TIMBER 


PILES 


Also: SOIL AND ROCK BORINGS 








Literature Available (Continued) 


Wire Rope—A 4-page 2-color booklet 
entitled ‘‘Ropeology”’ discusses the latest 
uses for wire rope. A brief description is 
offered on the use of wire rope for trans- 
formers, pit operations and air-borne life- 
Pictures and diagrams are in- 


Mac Whyte Co., Kenosha, Wis. 


boats. 
cluded. 


Morto-Mrxers—Bulletin No. 50-10 il- 
lustrates and describes Rex horizontal 
moto-mixers and the sensational new, Rex 
adjusta-hite discharge moto-mixers. This 
16-page bulletin gives detailed descriptions 
of the many features. Cut-away views, job 
illustrations and dimensional drawings 
clearly show these features in operation 
and their value to the user. For a copy 
write Chain Belt Co., 1600 W. Bruce St., 
Milwaukee 4, Wis. 


Jorsts—A 12-page 2-color pamphlet 
lists a wide range of standard joists with 
spans varying from 25 to 72 ft and with 
loading capacities of 200 to 700 Ib per 
lineal foot. Special features are listed in 
detail. A uniform load table, basic and 
special joist designs, as well as specifica- 
pictures are included in the 
booklet. Your copy may be obtained by 
writing to Mr. J. S. Walsh, Sales Develop- 
ment Mgr., Dominion Bridge Co., Ltd., 
Lachine, Quebec, Canada. 


tions and 


PoRTABLE Arr CoMPRESSOR—A Bulle- 
tin descriptive of its new 60 cfm Super 
Chief portable compressor has just been 
released. This lists all features of the 
Model 60-W BD, a new low-priced machine 
which the manufacturer claims is the light- 
est in weight, most economical operating 
compressor available today. Bulletin 
photos show the Super Chief in action 
Compressor specifications are listed in de 
tail. Ask for Form E-233. Davey Com- 
pressor Co., Kent, Ohio. 


BUILDING PANELS—are described in a 
38-page 2-color catalog entitled “‘Fenestra 
Steel & Aluminum Building Panels.” 
Described in detail, besides these principal 
panels, are acoustically-treated panels, 
Holorib steel deck for roof spans up to 8 ft 
6 in., loading tables, acoustic roof and re- 
inforcing floor forms, together with 13 
pages of detail drawings, fire resistance 
ratings, methods of panel electrification, 
panel selection tables and specifications 
Detroit Steel Products Co., 3139 Griffin 
St., Detroit 11, Mich. 


VALVE SELECTION CHART~—-A handy re- 
ducing valve selection chart is available to 
anyone who has to specify valves occasion- 
ally and who does not have all the engi- 
neering background necessary to do the job 
easily. Used in conjunction with Klipfel 
Reducing Valve Bulletin No. 148, the 
chart also helps determine proper sizes of 
The chart clearly indicates which 
valves are suitable for dead-end service 
and which are not. Copies of the valve 
selection chart and Reducing Valve Bulle- 
tin No. 148 are available from Klipfel 
Valves, Inc., Div. of Hamilton-Thomas 
Corp., Hamilton, Ohio. 


valves 


CONTRACTORS 
for 


DIAMOND ROCK 
CORE BORINGS 


DRY SAMPLE 
SOIL BORINGS 


FOUNDATION TESTING 


PRESSURE GROUTING 


* 
WRITE FOR ESTIMATES 


SPRAGUE & HENWOOD... 


Dept. CE 


SCRANTON, PA. 














BUSINESS OPPORTUNITY! 
HIGHGRADE LIMESTONE QUARRY 


FOR SALE 


Located on main line railroad 
in heart of New York State 


proposed construction belt. 


Purchase terms may be 


arranged. 


For details write 
Box B195 


CIVIL ENGINEERING 
33 W. 39th Street 
New York, N. Y. 
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AVAIL ABLE AS SEPARATES 





THE FOLLOWING PAPERS, to be printed 
as Separates, are now subject to advance 
orders, based on the summaries here 
given. Discussion of these papers will 
be received as in the past. A summary 
of each paper will appear in three 


1. Improvements at the Back River 
Sewage Works, Baltimore, Md., by C. E. 
Keefer, M. ASCE. 

2. Public Utility Condemnation Cases in 
the State of Washington by Henry L. Gray, M. 
ASCE. 

3. Treatment of Foundations of Large 
Dams by Grouting Methods by A. W. Simonds, 
M. ASCE, Fred H. Lippold, M. ASCE, and 
R. E. Keim, Assoc. M. ASCE. 

4. Capillary Phenomena in Cohesionless 
Soils by T. William Lambe, Jun. ASCE. 

5. Elastic Restraint Equations for Semi- 
Rigid Comnections by J. E. Lothers, M. 
ASCE. 

6. Slope Deflection Equations for Curved 
Members by Keith T. Fowler, Jun. ASCE. 

7. The Geochemistry of Earthwork by 
Hyde Forbes, M. ASCE. 

8. Floating Tunnel for Long Water Cross- 
ings by Charles E. Andrew, M. ASCE. 

9. Atchafalaya River Diversion and Its 
Effect on the Mississippi River by Leo M. 
Odom, M. ASCE. 

10. Pollution Abatement Policy by Thomas 
R. Camp, M. ASCE. 

ll. Long-Term Storage Capacity of Res- 
ervoirs by H. E. Hurst. To enable the Nile 
to be fully used for irrigation in Egypt and the 
Sudan, large storage reservoirs in Lake Vic- 
toria and Lake Albert will store water over 
long periods, equalizing the flow of the White 
Nile even through low years. For determin- 
ing the storage required to guarantee a given 
draft, long-term records of many phenomena 
have been analyzed, including rainfall, river 
discharges, the annual growth of the big Cali- 
fornia trees, and the annual deposits of mud in 
lakes. The analysis brings out the difference 
between natural phenomena and chance 
events. (Available May 1.) 

12. Influence Charts for Concrete Pave- 
ments by Gerald Pickett and Gordon K. Ray, 
Jun. ASCE. Using special charts it is easy to 
obtain theoretical deflections and _ stresses 
within a pavement slab regardless of the dis- 
tribution of loading. For example, for an 
airplane landing gear with twin wheels in 
tandem, the imprint of the tires is drawn on 
transparent paper to a scale that depends on the 
slab and its supporting subgrade. The draw- 
ing is then placed on the appropriate chart in 
the proper position and data are taken di- 
rectly from the area covered. The basis for 
the charts is given. (Available May 1.) 

13. Reinforced Concrete Skewed Rigid- 
Frame and Arch Bridges by Maurice Barron, 
M. ASCE. This original presentation per- 
mits analysis and design that indicate the ef- 
fect of skew on a barrel arch or rigid frame. 
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consecutive issues of Crvm ENGINEER- 
ING, and papers will be mailed soon 
after returns give an indication of the 
number to be printed. Abstracts of other 
papers will be added every month to the 
list of Separates available. 


Thus the skew problem resolves into a sort of 
secondary stress analysis, the ordinary stresses 
for a rectangular structure being considered 
primary. Then in the final design steel rein- 
forcement and unit stresses are considered as 
functions of the similar rectangular elements. 
Equations and transformations are derived 
for all applied loads and for volume changes; 
and a test evaluates the importance of the 
skew effects. (Available May 1.) 


14. Mathematical Analysis of an Aerial 
Survey by Lo-Ho. In the comparatively 
brief time since geodetic engineers and sur- 
veyors have taken to the air for blanket solu- 
tions of their problems, the explorers in this 
field have become identified in two categories— 
those who like to reduce their “notes” by 
instruments (stereometric topographic map- 
ping) and those who place a greater reliance 
and emphasis on analytical analysis (analytical 
photogrammetry). Professor Lo-Ho stakes 
his claim in the latter field, and offers for dis- 
cussion a procedure for the application of least 
squares to the successive correction of ob- 
servations resulting from his system of aerial 
triangulation. A special feature of the paper 
is the author’s statement of condition equa- 
tions using the direction-cosine principles of 
space geometry. (Available May 1.) 

15. Computation of Equitable Charges for 
Treatment of Municipal Sewage by Ellis 
E. Bankson, M. ASCE. It is hoped that, by 
discussion of this paper, a sound basis may be 
established for adopting rate schedules for 
sewage service. Such a schedule should in- 
clude the special and unique cost features 
of ground-water infiltration (which are about 
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equal to the cost of domestic flow, at nearly 
30 gal per capita per day). Provision for daily 
peak flow produces a spread of equitable 
charges, in this case, from 18 cents per thou- 
sand gal to 7 cents per thousand gal. Modern 
needs of high specialization take into account 
a difference between frugal and unrestricted 
home use, as well as the difference between 
the use recorded by individual water meters 
and a master meter for a housing project. 
(Available May 1.) 

D-VII Discussion of Paper, Deflection of 
Plywood Beams Due to Moisture Content 
Change, by W. E. Wilson and Laurence G. 
Olson. The original paper, published in the 
April 1949 PRocEEDINGs (p. 429), explores the 
reasons for the deformation of long floor panels 
of plywood box girder construction. M. W. 
Jackson, assistant professor of civil engineering 
at Georgia Institute of Technology, has dis- 
cussed the internal stresses in a piece of ply- 
wood subject to variations in moisture content, 
and the authors have closed the discussion 
with a brief reply to Professor Jackson. 
These discussions only are included in Separate 
D-VII, to supplement the main paper. (Avail- 
able May 1.) 


16. Pavement Bearing Capacity Computed 
by Theory of Layered Systems by Guthlac 
Wilson, M. ASCE, and G. M. J. Williams, Jun. 
ASCE. A new method, based on the theory of 
elastic layered systems, for estimating the 
bearing capacity of road and airfield pave- 
ments, is described in this paper. It is applica- 
ble to both rigid and flexible pavements. All 
the important properties of the materials 
comprising the pavenient and subgrade can be 
taken into account including pre-existing 
stresses in the subgrade. Charts are obtained 
from which the required pavement thickness 
can be read directly, if the loading and the 
physical properties of the subgrade and pave- 
ment are known. The more commonly used 
methods for computing pavement thicknesses 
are discussed and compared, particularly in so 
far as they permit consideration of the various 
factors entering the problem. (Available 
June 1.) 

17. Origin and Significance of Openwork 
Gravel by Allen S. Cary, Assoc. M. ASCE, 
Stream deposits of ‘‘openwork’’ pebbles and 
boulders without interstitial sand were re- 
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sponsible for leakage which led to the failure of 
the Cedar Reservoir in Washington. The very 
common occurrence of “‘openwork" gravel in 
the Pacific Northwest led to a study of its ori- 
gin, distribution, and effect on the design of 
dams, levees, and other works involving water. 
The right abutment of the Chief Joseph Dam 
on the Columbia River in Washington consists 
of a 100-tt-thick bed of extremely pervious 
openwork gravel resting on bedrock 20 ft below 
river level and overlain by a very dense im- 
pervious bed of glacial till hardpan. The high 
permeability and the poor grading of the gravel 
pose a difficult problem of unwatering the right 
abutment during construction and of control- 
ling seepage after completion. (Available 
June 1.) 

18. Successive Approximations for Beams 
on an Elestic Foundation by E. P. Popov, 
Assoc. M. ASCE. A general method for solving 
problems of beams on an elastic foundation is 
given in this paper. Complex problems with 
variable moment of inertia of the beam and 
variable foundation modulus can be solved 
with relative ease by the proposed method. 
The procedures used are simple and are based 
on the well known moment-area or conjugate 
beam method of analysis. The difficult mathe- 
matics that occur in the usual solution of such 
problems are completely avoided. The pro- 
posed method should find practical applications 
in structural and foundation work. Even 
junior members of the profession can master the 
Detailed examples solved in 
(Available 


method quickly. 
the paper illustrate the method. 
June 1 

19. Flood-Control Operation of Tennessee 
Valley Authority Reservoirs by Edward J. 
Rutter, M. ASCE. After engineering projects 
are completed, it is always of great interest to 
know whether or not they will function as 
planned In the case of flood-storage reser- 
voirs, it may be many years before a flood 
occurs which is large enough to test the planned 
operations. Recent floods in 1946, 1947, and 
1948 provided such a test for the large system 
of reservoirs constructed by the Tennessee 
Valley Authority. Actual operations of the 
tributary and main Tennessee River reservoirs 
during those floods are described, and compari- 
sons of actual flows with computed natural 
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flows are shown in tabulations of crests and by 
graphs. Comparisons with hypothetical “‘fixed 
rule’ and “‘ideal"’ operations are made to de- 
termine the efficiency of the actual operations. 
The paper also discusses the effect of tributary 
reservoirs and main-river reservoirs considered 
as groups. (Available June 1.) 

20. Three-Dimensional Displacement Dia- 
grams for Space Frame Structures by Walter 
Worthington Ewell, Jun. ASCE. The Williot- 
Mohr displacement diagram is an invaluable 
aid in the analysis of planar structures—yield- 
ing intrinsically important joint displacements, 
facilitating the construction of influence lines 
for redundant elements, and simplifying the 
calculations of secondary stresses in trusses. 
The space displacement diagram developed in 
this paper determines the movements of space 
frame joints along the three coordinate axes of 
space and lends itself to applications similar to 
those realized with the planar Williot-Mohr 
diagram. Three-dimensional displacement 
diagrams are presented for a simple space 
pedestal and for a second-degree indeterminate 
space truss. The graphical examples are 
illustrated progressively in three separate 
phases to clarify all construction principles, in- 
cluding the use of a rotational correction dia- 
gram. (Available June 1.) 

21. Maximum Load Capacity of Bailey 
Bridges by Robert B. Stegmaier, Jr., Jun. 
ASCE. Structural sections for standard 
Bailey bridges were made in large quantities 
during World War II, by mass production. 
In military situations, where a bridge was 
already in place, it was important to know the 
maximum load capacity so that any necessary 
added strength could be provided by the most 
efficient use of available bridging materials. 
The paper describes the application of test 
results obtained by loading prototype bridges 
to failure. Three types of maximum load 
were established for each type and span of 
bridge, based on traffic regulations: For con- 
trol, caution, and risk crossings. For control 
crossings traffic regulations were liberal. Risk 
crossings were closely regulated because of the 
more immediate possibility of failure. The 
departure from the normal analytical methods 
for the determination of highway bridge 


capacity is unusual. The methods described 
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could be applied to any standardized structure. 
(Available June 1.) 


22. Specifications for Heavy Duty Struc- 
tures of High-Strength Aluminum Alloy, Prog- 
ress Report of the Committee of the ASCE 
Structural Division on Design in Lightweight 
Structural Alloys. These specifications cover 
allowable stresses, design rules, and fabricating 
procedures for riveted heavy-duty structures 
built of the high-strength aluminum alloy 
known commercially as 14S-T6. The basic 
allowable tensile working stress is 22,000 Ib per 
sq in. based on a minimum yield strength of 
53,000 Ib per sq in. and a minimum tensile 
strength of 60,000 Ib per sq in. The manu- 
script for the specifications has been approved 
by the Executive Committee of the Structural 
Division. (Available June 1.) 


23. Influence of Heavy Loads on Pavement 
Design Trends by K. B. Woods, M. ASCE, 
Data for this paper were obtained from a re- 
view of the literature and are evaluated in the 
light of research at Purdue University in West 
Lafayette, Ind., on soils, climate, traffic, and 
materials, since these variables relate to the 
performance of pavements in primary roads. 
Emphasis is placed on structural failures of 
rigid pavements and the rutting of flexible 
pavements. It is concluded that maximum- 
weight requirements must be strictly enforced, 
that the prevailing legal axle-load limits must 
not be increased, and that large-scale research 
must be initiated to study the economical de- 
sign of the truck-pavement combination. Re- 
search is also needed to develop better methods 
of compacting base course materials for flexible 
pavements; and experimental work is neces- 
sary to evaluate the use of thick slabs with 
heavy reinforcement or the use of slabs with 
commonly employed thicknesses, constructed 
with various types and thicknesses of base 


course. (Available June 1.) 


24. Summary of Buckling of Rigid-Jointed 
Plane Trusses by N. J. Hoff, Bruno A. Boley, 
S. V. Nardo, and Sara Kaufman. It is known 
that the buckling load of a compression mem- 
ber of a framework depends largely on the 
elastic restraint provided by the adjacent mem- 
bers. Recent investigations have shown that 
the restraining effect can be calculated rigor- 
ously. It is demonstrated that the rigidity of 
the gusset plates results in a sizable increase in 
the buckling load The magnitude of the 
gusset plate effect can be determined with the 
aid of the diagrams presented in this paper 
Experiments are described corroborating the 


theoretical conclusions. (Available June 1.) 


25. Uplift Pressures in Concrete Dams by 
Kenneth B. Keener, M. ASCE. Measure- 
ments of uplift pressures in concrete dams, in- 
cluding analysis and keeping of complete rec- 
ords, are justified. A thorough description is 
given of the installation and location of equip- 
ment used in observing uplift. Methods of re- 
lieving excessive foundation uplift pressures 
are cited. A case history of the uplift at 
Hoover Dam is included, both prior to and 
after measures were undertaken to reduce 
foundation pressures. * Results of long-time 
observations at other dams constructed by the 
Bureau of Reclamation are indicated. It is 
concluded that design assumptions for uplift 
more in keeping with actual observations would 
result in smaller transverse cross sections and 
thereby in an appreciable reduction in cost of 


concrete dams. (Available June 1.) 
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Engineers 
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Engineers 
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Consulting Engineers since 1920. 
Water, Sewerage, Paving, Power Plants, 
Airports, Buildings, Reports & Appraisals 
521 Sexton Building 
Minneapolis 15, Minn. 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrial Wastes —Refuse 
Disposal—Municipal Projects 
Airhelds—Iindustria!l Buildings 
Reports—Designs —Estimates 
Valuations—Laboratory Service 


110 William St., New York 7, N.Y. 
JAMES M, CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 
Water Analysis 
Tests of Filter Plants 
Cannon Building, Troy, N. Y. 








CHRISTIAN! & NIELSEN 
ENGINEERS 
Harbor Works Bridges Foundations In- 
dustrial Buildings Power Plants Dams 
Tunnels Highways Railroads 
Fifth Ave., New York 1, .N. ¥. 
Buenos Aires Rio de Janeiro Lima Mon- 
tevideo Caraces Mexico Bogote Paris 
London The Hague Stockholm Oslo 
Copenhegen Cape Town Bangkok 





EUSTIS ENGINEERING COMPANY 


FOUNDATION and SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings—Leboratory Tests 
Analysis—Designs—Reports 


922 Grove St. Vicksburg, Miss. 
556 Jefferson Pk. Ave., New Orleans, La. 





BLACK a VEATCH 
Consulting Engineers 


Water—Sewage —Electricity—Industry 


Reports, Design Supervision of Construc 
tion Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Mo. 





BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers 50th Year 
Waterworks, Light and Power, Sewerage 


eports, Designs, Appreisals, Rete 
Investigations 


Box 7088 Country Club P. O. 
Kansas City, Mo. 


FRANKLIN D. COOPER 
Consulting Engineer 


F dati 
r 





Dei i 4 
Vesign ge 


321 Lansdowne Road Dewitt, N. Y, 





FRANK L, EHASZ 
Consulting Engineer 


Structures, Bridges, Airports, Parkweys 
Design, Supervision of Construction 
Investigations, Reports 


82 Beaver Street New York 5, N.Y. 


R. M, LEGGETTE 
Consulting Ground Water Geologist 
Water Supply, Salt Weter Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N.Y. 








SEELYE, STEVENSON & VALUE 
Consulting Engineers 
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Foundetions, Other Structures, Super- 

vision, Appraisals, and Reports. 


101 Park Avenue, New York 17, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys, Trunk Main Sur- 
veys, Water Distribution Studies 


Water Measurements & Tests 
Water Wheels, Pumps, Meters 


50 Church Street, New York 7, N. Y. 


THE AUSTIN COMPANY 





Design — Construction — Reports 
Plant Location Surveys—Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 
WALL & NEFF 
Professional & Consulting Engineers 
George S. Wall Cyril W. Neff 


City Planning, Housing Projects, 
Hotels, Apartment Buildings. 
Surveys, Planning, Design, 
Inspection, Reports 


20863 Stratford Ave., Cleveland 16, Ohio 

















Additional 








A. L. ALIN HNO eo eon MMEN & | ALEXANDER POTTER ASSOCIATES 

Consulting Engineer Consulting Engineers Consulting Engineers Professional 
587 Wt, 94. Pa hao — Water Works, Sewerage, Drainage. Ref- | Cards on 

Omaha, Nebraska Administrative Services use Incinerators, Industriel Wastes, City P di 

Planning. receaing 
Dams, Hydroelectric Power 921 Walnut Street 55 Liberty Street | P. 
Flood Control Kansas City 6, Mo. New York 5, N. Y. 50 Church Street, New York 7, N. Y. age. 
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Professional Services 


listed alphabetically by states 





HAVENS AND EMERSON 
W.L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 
Consulting Engineers 


Water, Sewerage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader 5 Woolworth b 
teed eats, °°. New York i ny 





ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 


Water, Sewage and Industriel Waste 
Problems, Airfields, Refuse Incinerators, 
Industria! Buildings, City Planning, 
Reports, Valuations—Laboratory. 


121 So. Broad Street, Philadelphia 7, Pa. 


GANNETT FLEMING CORDDRY & 
ARPENTER, INC. 
Engineers 
Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roeds, Airports 
Bridges and Flood Control—Town 
Planning, Appraisals, Investigations and 


Reports 
Harrisburg, Pa. Pittsburgh, Pa. 
Scranton, Pa. 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pa. 





HUNTING, LARSEN & DUNNELLS 
Engineers 


Industriel Plants — Warehouses —Com- 
mercial Buildings—Steel and Reinforced 
Concrete—Design—Supervision— 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 

JUSTIN & COURTNEY 
Consulting Engineers 

Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S, Broad St., Philadelphia 7, Pa. 





MODJESKI AND MASTERS 


Consulting Engineers 


MORRIS KNOWLES, INC. 
Engineers 
—— Seaaly gue yl 
ewerage and Sewage Di: 
ity 


Valuations, Laboratory, 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


GREER & MCCLELLAND 
Consulting Foundation Engineers 
F dari 1 e igati 8 
soil testing—undisturbed sampling end 
core drilling. 


2649 N. Main 











oat 
ing 


Houston 9, Texas 





More and More Members 
of the Society 
are using this Service. 


Ils Your Card Here? 


LOCKWOOD & ANDREWS 
Consulting Engineers 
Airports, Paving, Industrial Plants, 
Drainage & Sewerage, Water Supply, 
Soils & Foundations, Power Plants, 
Structures, Harbor Works, Valuetions 


Reports—Design—Supervision 
Houston, Texas 








THE McPHERSON COMPANY 








F. M, Masters h 
G.H.R i J. R. Giese Engineers and Architects 
Cc. W. Hanson H. J. Engel | Desian Power Plants 
Design and Supervision of Construction | Supervision of Construction Reports 

Ins ion and Reports Industrial Plants ppraisels 

gt Vat Zeeawe and oundetions 

ve. = Greenville, South Caroline 
New York, N.Y. Harrisburg, Pa meee 

THE VIBRATION 
ENGINEERING COMPANY H. S. MATTIMORE 


Consultants on Vibration Effects 


Blasting Operations Monitored for Safe 
Limits Using Leet Portable Seismographs 


Dr. L., Don Leet & Haroid H. White 
131 North Wyoming Street 
Hazleton, Pa. 


Engineering Consultants 
Investigetions, Reports, Specifications 
‘oncrete Construction 
Highway and Airport Pavements 
Materials and Research Planning 


4226 Eimerton Ave., Colonial Park, Pa. 











R. J, PUTNEY 


Consulting Engineer 


Flood Control Drainage 
Subdivision Municipal 
1503 Hedley Ave. Houston, Texas 





WALTER J, RYAN 
Consulting Engineer 


Pacific Northwest Industrial Development 
ransportation—Tim 


901 Rust Building Tecoma 2, Washington 





ENGINEERING 
as a CAREER 


A MESSAGE TO YOUNG MEN, TEACHERS 
AND PARENTS 


This pamphlet has been prepared as an educational 
guide, in order to give something of an introductory 
insight into the profession of engineering. 
dedicated to the coming generation of engincers 
and to the constructive contributions which they 
will make to the life and culture of mankind. Con- 
tents of the booklet have been divided into three 
main parts: The Scope of Engineering; Principal 
Branches of Engineering; and References to Voca- 
tional Guidance Literature. 


PRICE $0.15 ($10.00 per 100) 
ORDER NOW—USING THE COUPON BELOW 


It is 





HYDROLOGY HANDBOOK 


Just off the Presses as 


SOCIETY MANUAL NO. 28 
192 pages 


Authoritative reference in a growing field 


Thirty-three specialists have collaborated to present up to 
date coverage on 


Precipitation 


Ground Water Storage 


Infiltration 
Run-Off 


Evaporation and Transpiration 


This valuable text and reference is now available. 
Use this handy order blank 


American Society of Civil Engineers 
33 W. 39th St., New York, N. Y. 











" 
Engineers’ Council for Professional Development CL). -- seer eeeeees copies paper covers (non members) $3.00 each 
29 West 39th Street New York 18, N. Y. es rs wage Caaacwe a (members) $1.50 each 
PI ‘ 4 ¢ “Besteseet C — y SEN SR Her cloth (non members) $4.00 each 
Case torwara a copy .e) Ngineering as a VUareer. ayment 
ante 4 era (members) $2.50 each 
Payment is enclosed herewith () 
ii i i Neh Go inked A lc Oa a aT 
so HesNeuidedes sehen mien eeeen temas weenie 
TM on nee rseeccenesetnnssananasensensneesivnnes ns bs acne wesued soem Grade Membership........ 
MAES oso enrerecrecascenssecsscerasensnesoenssnvavens No vs ni 00 ssesdnnnnsss cath deena 


























6 BRONZE IMPELLERS 


furnished to Worthington Pump & Machinery Corp. 
CASTINGS 48,000 Ibs. each 


Forthe Central Valley 
Tracy Pumping 
Plant, 


California. 


These Impellers were 
cast of our special 
“Turbine Runner 
Bronze": Ult. Ten 
Strength 80,000 Ibs. 
p.s.i.: 40,000 Ibs 
Yield Point; 20% 
Elongation. Impellers 
ore 145” outside di- 
ameter, and each 
pump is driven by 

22,500 H. P. 





Strength ond resistance tc Consult us on problems involving : 
Pressure-Tightness 


Strength and Toughness 


erosion are the factors in 


selecting “Turbine Runner 


- Corrosion Resistance 
Bronze'' for these enormous 
Erosion Resistance 


entrif | nie : 
: a ee Frictional Wear Resistance 


AMERICAN MANGANESE BRONZE 


COMPANY 





4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
ttsburgh, Pa. 41 YEARS’ EXPERIENCE 














WH, orld Finest / 
7—~\ SURVEYING 
MICRO ALTIMETER 


SPEED UP SURVEYS! 
CUT DOWN COSTS! 


MODEL M1 — Intervals of 1’ 
Range 6000’ (—1000’ to +5000’) 
- 


MODEL M2 
Intervals of 2’ 
Range 10,000’ 
(0’ to +10,000') 


MODEL MS 
Intervals of 5’ 
Range 15,000’ 
(0° to +15,000’) 






ACCURATE 
DEPENDABLE 


AMERICAN PAULIN SYSTEM Whe) 


1847 South Flower Street - Los Angeles 15, Calif. 
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FNOW! . compeenne new, easy loading and 
: dumping MODEL 625 SCRAPER... built to 


take full advantage of the greater working ability of the 
big, powerful, smooth operating | ALMER 





Hydraulic Torque Converter Tractor 


ALLIS-CHALMERS HD-19 TRACTOR 
© 40,000 Ib ® Infinite number of speeds in only 


rugged tough combination © 163 hp. at flywheel. two gear ranges — 0 to 3 mph. 
ad . in low and 0 to 7 in high. 
‘ es . ® More traction, more ground : - rg : 
ome built to give you bigger contact, better balance. ® Simplified servicing and mainten- 
: ance . . . reduced lubrication . . 
| sa @ Hydraulic torque converter drive — easier enastiien 
output at lowest possible eliminates most shifting, provides P 
e smooth, cushioned performance. 
via cost per yard . » « under GAR WOOD 625 SCRAPER 
» | 
H eae ® 24.5 cv. yd. heaped capacity; ® Extra strength throughout — 
all operating conditions. 19.2 cu. yd. struck capacity. plenty of beef where needed. 
© Open bow! design. © Exceptionally wide apron opening. 
® Forced, controlled ejection. ® Live boiling action that distributes 
® High clearance and low center dirt into both bowl and apron. 
of gravity. ® Large tires for greater flotation 


ing is Believing.” 
Ask your 
is-Chalmers Dealer 
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Lets look at the record | 





Brazil—from Denver, Colorado, to Ciudad Trujillo in the 


Dominican Republic. And if past performance is any cri 
installation will produce another “satisfied 


In 1949, Lock Joint Pipe Company supplied or contracted 
pressure pipe in 75 cities 


to supply reinforced concrete 
Comple- terion, every 


ind towns throughout the western hemisphere 
tion of these contracts requires production of the equiva- customer.” 
We will gladly refer you to any or all of the many federal 


lent of more than 75,000,000 inch diameter feet of pipe 
iwencies, state or county authorities, private water supply 


12” to 120” and designed for pres- 
and industrial concerns which have installed 


varying im size trom 
» better than 200 pounds companies 


Lock Joint Pressure Pipe during the last forty years. We 


sures varying from a minimum k 


per square inch 
In 1949, Lock Joint Pipe Company provided pressure pipe 
Janeiro, Joint’s best salesman. 


ire confident that their testimony will prove to be Lock 


nstallations from Portland, Maine, to Rio de 


ver forty years Lock Joint has specialized exclusively in the pro 
yn and technical improvement of reinforced 
ind distribution mains, sewers, storm draii ‘uliverts 


rete pipe 


nstallations 


——— ee ee ee ee ee ee ee 
——_—_ -- — — — 


LOCK JOINT PIPE COMPANY 


P.O. Box 269, East Orange, N. J. 


T 


PRESSURE PIPE PLANTS: Wharton, N. J., 1 


BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col 
} 1s City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill 
* Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. 


Tulsa, Okla. * 


™ \ 











